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The Pupae of the Mosquitoes of New Guinea 


GEORGE HENRY PENN! 


INTRODUCTION 


MANY FAUNISTIC PUBLICATIONS on mosqui- 
toes dismiss the pupal stage with a general ac- 
count of its external morphology and a few 
remarks to the effect that the pupa is of no 
practical significance in taxonomic work. This 
study of the pupae of New Guinea mosquitoes 
demonstrates, however, that pupal characters 
are relatively constant for any given species 
and that the examination of pupae is a valuable 
adjunct not only in the taxonomy of mosquitoes, 
but also in throwing light on some of the puz- 
zles of species relationships and evolutionary 
trends within the family Culicidae. 

Since the pupal stage is ordinarily of short 
duration it might be assumed that little change 
would occur in pupae in evolutionary processes, 
and such is probably the case. For example, 
the pupae of most species of the genera Aedes 
and Culex are more readily grouped into their 
respective subgenera than into their respective 
genera. On the other hand, specific differences 
seem to have been accentuated, and pupae of 
very closely related species, such as Uranotaenia 
nigerrima and U. papua, Aedes kochi and A. 
wallacei, are more easily separated than are the 
adults. 

With the exception of a paper by Hill (1925) 
nothing of significance had been published prior 
to World War II concerning the pupae of New 
Guinea mosquitoes, and only a few papers which 
include pupae of the indigenous mosquito 
fauna have appeared since the war. 

Of the 167 species which are autochthonous 
to the Australasian Region, the pupal stage of 
27 has been fragmentarily described or figured 
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in papers by Hill (1925: 62-77) and by Tay- 
lor (1929: 271-278). Other species found 
also in the Oriental Region and Wallacea, in- 
cluding Anopheles barbirostris, An. karwari, 
An. subpictus, Megarhinus splendens, Harpa- 
gomyia genurostris, Mansonia africana, M. uni- 
formis, Aedomyia catasticta, Aedes aurantius, 
and Culex sitiens, have been described, some of 
them rather completely, by such workers as 
Senevet (1931: 38; 1932: 209, 223), Craw- 
ford (1938: 39, 89), Baisas (193Ga: 74; 1936b: 
212; 1938: 181), Barraud (1931: 1131), De 
Meijere (1911: 164), Edwards (1941: 384, 
417), and Edwards and Given (1928: 341). 
The species of cosmopolitan distribution, such as 
Aedes aegypti, A. vexans, and Culex fatigans, 
have received attention by several workers in 
different parts of the world. 

Sixty-eight of the 196 species of mosquitoes 
recorded from New Guinea by Bick (manu- 
script) are now known in the pupal stage and 
are included in this paper. Thirty-six species 
are here fully described and illustrated for the 
first time. Thirty-two species have been vari- 
ously described previously by others. I have 
redescribed and illustrated six of these; the 
descriptions of the remaining 26, 16 of which 
were only very poorly described and not avail- 
able for examination, have been quoted with- 
out change from original sources. 

An opportunity to collect material for this 
study was presented when Dr. George H. Bick 
and the writer were placed in charge of U. S. 
Naval Malaria Control Teams and assigned to 
duty in the southwest Pacific. Our combined 
collecting efforts, pooled after 15 months in 
New Guinea, amounted to 1,508 separate col- 
lections of larvae and pupae. Nine localities 
along the northern coast of New Guinea from 








Milne Bay on the east to Amsterdam Island on 
the west are represented in the collections. The 
localities are the villages of Gamadodo ( 10°25’ 
S, 150°22’ E), WagaWaga (10°25’ S, 150 
25’ E), Hilimoi (10°25’ S, 150°29’ E), and 
KanaKope ( 10°30’ S, 150°40’ E) on the south 
shore of Milne Bay in Papua; Morobe (7°45’ 
S, 147°35’ E), Draeger Harbor (6°35’ S, 147 
50’ E), and Saidor (5°40’ S, 146°30’ E) in 
Northeast New Guinea; and Mios Woendi (1 
15’ S, 136°20’ E) and Amsterdam Island (0 
20’ S, 132° 10’ E) in Netherlands New Guinea. 

Representative samples of each of the col- 
lections were selected for rearing in isolated 
containers and the larval and pupal exuviae 
were thus associated with the adults. 

The material has been divided among sev- 
eral institutions. The largest lot has been de- 
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posited in the United States National Museum, 
and representative series of associated larvae, 
pupae, and adults have been placed in the 
collections of Cornell University at Ithaca, New 
York, and the University of Queensland, Bris- 
bane, Australia. 

Magnification of figures is indicated by the 
lines beside them which represent 0.5 mm. 

Acknowledgments: 1 am _ particularly in- 
debted to Dr. George H. Bick of Tulane Uni- 
versity, who collected and contributed much of 
the material used in this study. The men of 
our units, the 25th and 28th Naval Malaria 
Control Teams, were of invaluable assistance in 
carrying on the surveys of the several bases; 
for their initiative and interest in the work, | 
am grateful to Alfred C. Bodenman, William 
L. Schmid, Ralph E. Geiger, Jack P. Gallagher, 
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Generalized cephalothorax of pupa in lateral view. Ant, antenna; Ce, compound eye; Fm 1, 2, 3, 


femora of pro-, meso-, and metathorax; Ha, haltere; M>, mouth parts; Oc, ocellus; Tr, respiratory trumpet, 


W, wing pad. 
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M. A. Greenblatt, William W. Bonds, Harold 
W. Dorman, A. S. Griswold, James E. Surgenor, 
William T. Whitfield, Peter B. Tompkins, and 
Otis L. Andrews. 

Dr. Alan Stone of the U. S. Bureau of Ento- 
mology and Plant Quarantine confirmed the 
determinations of most of the species; Professor 
F. A. Perkins and Miss Elizabeth N. Marks of 
the Entomological Laboratories of the Univer- 
sity of Queensland generously assisted in the 
identification and storage of materials collected 
during the early months of our stay in New 
Guinea. 

Finally, I am especially grateful to Dr. Robert 
Matheson of Cornell University, who directed 
and encouraged the study of this problem and 
whose friendly interest and counsel will long 
be remembered and appreciated. 


FEATURES OF TAXONOMIC IMPORTANCE 


Although the first attempted identification of 
mosquito pupae utilized the arrangement and 
branching of the abdominal setae (Mitchell, 
1907: appendix) it was not until Macfie (1920: 
161-169) published his account of the pupal 
chaetotaxy of Aedes aegypti that the value of 
setae in the classification of pupae was rec- 
ognized. 

Most of the early workers based their classi- 
fications on gross structures such as the shape 
and size of the respiratory trumpets and nata- 
tory paddles. Thus Banks (1908: 235-258), 
Wesche (1910: 7-50), Jacobson (1911: 158- 
161), De Meijere (1911: 162-167), Howard, 
Dyar, and Knab (1912-1917), Ingram and 
Macfie (1917: 73-91; 1919: 59-69), Wiggles- 
worth (1920: 59-68), and Hill (1925: 62-77) 
described or figured mosquito pupae from va- 
rious parts of the world. 

Modern taxonomy of mosquito pupae utilizes 
all of the morphological features and chaetotaxy 
which may be of use in determining each 
species. The following discussion and table will 
elucidate the characters and terminology used 
in the present paper. 


Morphology 

The general appearance of a mosquito pupa 
is like a comma with an exaggerated dot, the 
dot being the head and thorax fused into a 
cephalothorax, the tail of the comma being 
the abdomen. Generally the size of the pupa 
corresponds to the size of the imago. 

CEPHALOTHORAX.—The head is marked by 
the appearance of the compound eyes of the 
adult near the anterior margin (Fig. 1, Ce) and 
the smaller pupal eyes just posterior to them 
(Fig. 1, Oc). The mouth parts (Fig. 1, Mp) 
can be seen closely compressed and developing 
in the central part of an ovoid shield which 
covers the front and sides of the cephalothorax. 
‘The antennae (Fig. 1, Ant) extend from the 
sides of the epicranial region and run outward 
to the sides of the cephalothorax, one beneath 
the anterior margin of each wing. 

The mesothorax is marked by the respiratory 
trumpets (Fig. 1, Tr), which provide the only 
opening in the integument of the pupa. The 
spiracular opening is always at the base of the 
trumpet in the Culicinae, but may be either 
at the middle or nearer the apex in the Chaobo- 
rinae. Each trumpet (Fig. 2) is divided into 
a tubular portion, the meatus, and an open 
funnel-shaped portion, the pinna. The meatus 
is often plainly divisible into a proximal trach- 
eoid portion provided with numerous concen- 
tric ridges, and a distal reticulate portion, the 
surface of which is covered by a fine network. 
The trumpets are composed of an inner and 
outer wall which are usually closely adherent, 
but in species of the genus Harpagomyia the 
walls are well separated. The opening of the 
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Fic. 2. Generalized trumpet of culicine pupa. 
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pinna may be circular, oval, or quite irregular 
with a slit-like projection. The proportions of 
these parts and the shape of the opening are 
fairly constant and hence are useful in taxo- 
nomic work. 

The wing-pads (Fig. 1, W) appear as flat 
oblong plates arising behind the bases of the 
trumpets and extending caudad and ventrad. 

The metanotum is readily distinguished as a 
plate set off by sutures from the rest of the 
cephalothorax cephalad of the first abdominal 
tergite. The metanotum consists of a pair of 
triangular plates enclosing the halteres (Fig. 1, 
Ha) and connected dorsally by a narrow bridge. 

ABDOMEN.—The abdomen is dorso-ventrally 
compressed and exceedingly flexible in this 
direction. It is the only part of the pupa in 
which 
Each 


sternum, and successive segments are joined 


segmentation is readily recognizable. 


segment has a sclerotized tergum and 
shingle fashion by soft intersegmental mem- 
branes. 

Nine segments are visible dorsally (Fig. 3). 
The first eight correspond in general, but seg- 
ments I and VIII are usually smaller and modi- 
fied for articulation with the metanotum and 
paddles respectively. Segment I further differs 
from the others in the sclerotization of its ter- 
gum, being conspicuously thicker along the 
cephalic and lateral margins, the center being 
thinly sclerotized and bearing the float-hairs 
(Fig. 3, Fl). The center is reinforced by a pair 
of oblique antero-laterally projecting strongly 
heavily sclerotized 
bridge which extends from the cephalic margin 
to the caudal margin of the tergum. 


sclerotized ridges and a 


The median caudal projection of the eighth 
tergite which overhangs the paddles probably 
represents the ninth segment fused immovably 
to the eighth. 

The median caudal projection of the eighth 
sternite which lies ventrad of the paddles is 
interpreted as the tenth segment since it con- 
tains the developing external genitalia of the 
imago. 

Thus, the paddles are attached to segment 
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Fic. 3. Generalized abdomen of anopheline pupa 
in dorsal view (right half). 
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Fic. 4. Generalized abdomen of culicine pupa in 
dorsal view (right half). 


VIII in a groove along the caudal edge of the 
segment. The paddles articulate freely only in a 
lateral direction, and as a rule are broadly oval, 
dorso-ventrally flattened plates. They are usually 
strengthened by a thickened outer buttress, 
which extends partially around the lateral mar- 
gin from the base, and by a median thickened 
midrib which extends from the base to the 
apex; the medial and caudal margins are never 
reinforced by a buttress. These latter margins 
may, however, be either entire, denticulate, or 
fringed with hairs along part or all of their 
extent. The hairs forming the fringe are always 
mere processes from the edge of the paddle 
without articulated bases. Near the apex of the 
paddle one or two setae may be present. These 
are usually designated as the terminal seta 
(Figs. 3 and 4, x) and the accessory seta (Figs. 
3 and 4, z). The shape of the paddle, presence 
or absence of the terminal and accessory setae, 
and the nature of the margins have long been 
recognized and used as valuable features in 
taxonomic work. 


Chaetotax’ 


Macfie (1920: 161-169) that the 
pupa of Aedes aegypti is furnished with 100 
pairs of setae, 12 pairs of which he found on 
the cephalothorax, and 88 pairs on the abdo- 
men. In addition, Macfie determined that the 
chaetotaxy varies with right and left sides of 
the same individual, but that it is the same for 
pupae of different ages and that neither sex 
exceeds the normal variations of the species. 

Several different systems of designating pupal 
setae have evolved since Macfie’s paper. All 
of them, however, are based fundamentally on 
Macfie’s system. These include the systems of 
Senevet (1930: 297-382), Baisas (1936: 65- 
84; 1938: 175-232), and Edwards (1941: 
354-428). Rozeboom and Knight (1946: 95- 
131) recently originated an entirely new sys- 


stated 


tem for the abdominal setae only. 

The following generalized description of 
pupal chaetotaxy follows mainly the modified 
system of Baisas. 





CEPHALOTHORAX. — There has been little 
deviation from Macfie’s classification of the 
cephalothoracic setae, probably because they 
show so little variation in position among the 
genera of mosquitoes. The setae are illustrated 
in typical positions in Figure 1, and are de- 
scribed as follows: 

Three 
shield close to the 
| upper, 2 median, 


Postocular (circum-ocular of Macfie): 
setae located on the head 
posterior border of the eye; 
3 lower. 


Anterothoracic: Four setae located in the tri- 


angular area between the anterior margin of 
the cephalothorax and the upper border of the 
antenna as it sweeps backwards; 4 lower an- 
terior, 5 upper anterior, 6 lower posterior, 
upper posterior. 

Dorsal: A single seta (8) located between, a 
little behind, or far behind, the trumpets. 
Supra-alar: A single seta (9) located above the 
root of the wing. 

Metanotal (posterothoracic of Macfie): Three 
setae located on the bridge of the metanotum: 
10 internal (O of Senevet, Baisas, and Ed- 
wards), 11 median (P of Senevet, Baisas, and 
Edwards ), and 12 external (R of Senevet, Baisas, 


and Edwards). 


ABDOMEN.—In attempting to homologize 
the setae of anopheline, culicine, megarhinine, 
and sabethine pupae I have been able to follow 
the reasoning of Baisas (1938: 175-232) al- 
most completely for all except the dorsal setae 
of segment II. This is the most difficult seg- 
ment to fit into the scheme of the abdomen 
as a whole because of the shifting in position 
of some of the setae. Rozeboom and Knight 
(1946: 95-131) considered that the setae of 
segment II were not entirely homologous to 
those of III-VII when they stated that not all 
segments have all the setae, and Baisas (1938: 
175-232) and others apparently failed to find 
all of the setae on segment II. However, I have 
found the full complement of setae on segment 
II and consider the differences from other seg- 
ments as of position only. 

Seta A is present as a spine or simple hair on 








PACIFIC SCIENCE, Vol. lll, January, 1949 


segments II through VI of all mosquito pupae 
with the exception of the tribe Megarhinini, 
the pupae of which will be discussed in a sep- 
arate paper. On segment II, seta A is a minute 
simple spine or hair on the lateral margin 
usually somewhat anterior to the postero-lateral 
corner (Figs. 3, 4). With this as a starting 
point and working toward the mid-dorsal line 
of the tergite we find seven setae more or less 
near to the posterior margin, and one (seta 5) 
near the anterior margin. The larger two of the 
posterior seven, usually nearest the posterior 
margin, are designated as B and C, and the 
others a taken in 
sequence from lateral side to mid-dorsal line 
as setae 1, 2, 3, 4, and C’ respectively. The posi- 
tion of C’ varies somewhat, but it is usually a 


litle more anterior are 


small, simple, more or less, spine-like seta 
placed either just laterad of, or just mesad of, B. 

There is usually no difficulty in interpreting 
the setae on segments III to V. However, seta 
3 is represented only by its socket on these 
segments. Seta 3 is entirely absent from seg- 
ment VI, but otherwise the setae of this segment 
are similar to those of III through V. 

Segment VII presents some difficulties. Seta 
3 is entirely absent as on segment VI, and the 
larger postero-lateral seta, which is usually a 
tuft in non-anopheline pupae, is considered 
homologous to seta A of other segments. The 
other setae fall fairly easily into line. In some 
species of Aedes, seta 1 may approach the size 
and importance of A; and in Armigeres seta B 
is so reduced in size that it is difficult to as- 
sign with certainty. 

Segment VIII has only three setae dorsally. 
These are difficult to homologize with those of 
the other segments, and hence are generally 
designated simply as A, the larger postero-lateral 
tuft; A’, the smaller seta mesad of A; and 5, 
apparently the same seta as in the other seg- 
ments. 

Segments IX and X have one pair of small 
setae each in only a few genera. Seta v on seg- 
ment IX is present in Uranotaenia, Aedomyia, 
and Culex only, while seta w on segment X is 


present only in Megarhinus. 
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Using Macfie’s work as a basis, in Table 1 
| have attempted to homologize as far as pos- 
sible the various modifications of the system 
of classifying the dorsal abdominal setae which 
have been presented in the literature, and the 
slightly modified system used in this study. 


TABLE 1 


HOMOLOGIES OF DORSAL ABDOMINAL SETAE 
OF MOSQUITO PUPAE 


Macfie Senevet Baisas 


Rozeboom 
(1920) (1930) (1936) (1938) & Knight Present 
Culic. Anoph. Anoph. Culic. (1946) Study 


Segment I: 


(C*) H H H 9 H 
(C’) K K K 6 K 
(B’) 3 L L 5 L 
(B) M M M 4 M 
(A”) S T S 2 S 
(A’) T S T 3 T 
(A) U U U l U 
(C) 1 t 10 float- 
hair 
Segment Il: 
A A A 1 A 
sy Ill 3 B 10 B 
Cc i . cs 9 Cc 
C IV 4 3 5 i 
A’ I 1 iid 3 l 
A” I’ 1 1 2 2 
B II 2 Fs 4 3 
B’ Il’ 2 j 6 4 
D Vv 5 5 7 5 
Segment III: 
A 9 A A ] A 
i B B B 5 B 
Cc c j c 10 c 
ig te ty ay 9 Cc’ 
A’ I 1 l 2 1 
B II 2 2 4 2 
Ill ; 3 3 3 
B’ IV 4 4 6 4 
D V 5 5 7 5 
Segments IV-VII: 
A 9 A A 1 A 
B B B B 8 B 
C Cc i s 10 _ 
Sigg iy ig ty 9 by 
A’ I l 1 2 1 
B’ II 2 2 4 2 
; Ill sme 3 3 3+ 
oy IV 4 4 6 4 
D Vv 5 5 7 5 
Segment VIII: 
A 6 A A 1 A 
P , A’ A’ 8 A’ 
D 8 5 5 7 5 





* These setae are not actually designated by Macfie, but 
their possible homologies to those of the following segments 
are so indicated. 

7 Seta 3 not present on segments VI and VII. 


No attempt has been made to utilize the 
ventral abdominal setae in the descriptions, 
hence no comment concerning them is called 
for here. 


SYSTEMATIC TREATMENT 


All of the species recorded in this paper be- 
long to the subfamily Culicinae, as no species 
of the subfamily Chaoborinae have been re- 
corded from New Guinea. However, it is pos- 
sible that the latter have been overlooked and 
a key separating the pupae of the two subfami- 
lies is included. The subfamily key was taken 
with slight change from Edwards (1932: 8). 
The key to genera and subgenera of Culicinae 
is largely original, but based somewhat on a 
key to Ethiopian pupae in Edwards (1941); all 
other keys are original. 

Key to Subfamilies 
1. Paddles fused basally, not movable; spir- 


acle beyond middle of respiratory 


IIE: incon ichenes 
gee Genus C oretbrel lla of Chaoborinae 
Paddles free, movable ........ Le 2 


2. Respiratory trumpet either almost doeed 
apically or with the spiracle near its 


middle ..Chaoborinae 
Trumpet open at tip, internal spiracle at 
TE 


Key to Genera and Subgenera of Culicinae 

1. Paddles relatively small, without setae; 
seta A-VIII as long as or — than 
the paddles . 2 
Paddles relatively large, with or without 
setae; seta A-VIII never as long as the 


paddles 


A) 


2. Trumpets with inner well well seperned 
from outer wall; seta K-I long, other 
setae on segment I small....... 

Harpagomyia p. 

Trumpets with inner and outer wall in 
contact; K, S, and T of segment I all 
long 


Seta B-VII very long, extending well be- 
yond posterior margin of segment 
VIII, usually beyond apex of paddles 

...Tripteroides (Tripteroides) p. 25. 

Seta B-VII at most extending to about 
middle of segment VIII, usually much 
IE asinteecicovsis pan 4 


Wo 


Ww 
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A) 


6. 


S 


10. 


Seta 2 the most conspicuous seta on seg- 
ment II, usually about twice as long as 
seta B; upper postocular seta (1) of 
cephalothorax two- or three-branched 

-Tripteroides (Mimeteomyia) p. 23. 

Seta 2 smaller, or equal to, B which is the 
most conspicuous seta on segment II; 
upper postocular seta (1) of cephalo- 
thorax simple, not branched................ 

Tripteroides (Rachisoura) p. 23. 

Anal segment (X) with a pair of setae; 
paddles broad, lateral face longer than 
medial face, with hair-like fringe and 
without terminal setae........................ 

...Megarhinus p. 2 

Ana i segment (X) wideant setae; pad- 
dles with lateral and medial faces ap- 
proximately equal in length, if fringed 
with hairs then sid also have termi- 
fal) eetae ........... a 7 


Setae A-III-VI stout, peg- ike (apex 
pointed or rounded), always on pos- 
terior margin at or near to postero- 
lateral corner of segments... 7 


=>) 


Setae A-III—-VI small, simple spines on 
lateral margin above postero-lateral 
corners of the segments.... 


Float-hair on segment I dendritic; pad- 
dles with both terminal and accessory 
NI ects eceressiascccnscians Anopheles p. 11. 

Bironella p. 21. 

Float-hair on segment I with eight to 
ten short simple branches; paddles 
with only the simple terminal seta...... 


csacbenpaoeiceoticeiecaeaenl Aedomyia p. 


Trumpets divided to base into two mov- 
able leaflets, no meatus.....................- 
See ean Hodgesia p 28. 
Trumpets undivided, with well- od a 
meatus 


Trumpets long, with basal half or more 
a 10 

Trumpets short, or only moderately long; 
tracheoid area when present usually 
occupying much less than half the 
meatus .......... 14 


Trumpet with tip highly modified for 
piercing plants; paddles narrowed and 
notched apically, without setae; no 
float-hair on segment I................... oe | 

Trumpet not modified for piercing; seg- 
ment I with normal float-hair or at 
least a seta in its place 
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11. All abdominal setae very small and weak 
senha Mansonia (Coquillettidia) p. 37. 
Setae B and C forming long stout bristles 
-Mansonia (Mansonioides) p. 37 


2. Paddles very narrow, over four times as 
long as wide; trumpets very long, 
tracheoid for more than three-fourths 
of their length; float-hair reduced to a 
ORI Ne IN res 
cigined Ficalbia ( Etorleptiomyi ia) p. 

Paddles not more than twice as long as 
broad; trumpets not so extremely 
long, and tracheoid for not more than 
two-thirds of their length; float-hair 
ee es 


13. Dorsal seta placed far behind trumpets; 
paddles fringed or strongly denticulate 
and often with light or dark spots...... 
snbdasciepiciae’ Ficalbia (Mimomyia) p. 35. 

Dorsal setae placed between or scarcely 
behind the trumpets; paddles with 
margins smooth or finely serrate but 
Be I riches ceteris ctneisnctinnhcanaininoniecrin 
...Uranotaenia (Uranotaenia) p. 29. 


14. Paddles without terminal setae. 
iteaianinias Culex (Acallyntrum ) p. 76. 
Paddles with at least the terminal seta 
LS Eran nee mena SOO EES 
15. Paddles nearly always with accessory seta 
placed beside the terminal seta; seg- 
ment IX nearly ities with seta v 
SINE sacitieciininiacenicinnpciciatiinainanin .....16 
Paddles with terminal seta but without 
accessory seta; segment IX without 
seta v 


16. Paddles with serrate margins; seta v at 
least equal to the length of segment 
ae 

_Uranotaenia (Pseudoficalbia) Pp. 29. 
Paddles with smooth margins; seta v mi- 
nute, never more than one-fourth the 
length of segment IX.............. SPREE 


17. Seta A far anterior to the postero-lateral 
corners on segments III—-VI; paddles 
slightly notched at apex; large species 
audidgpinidcniiiiincamal Culex (Lutzia) p. 68. 

Seta A near to the postero-lateral corners 
on segments III-VI; paddles not 
notched at apex; size variable... 


18. Seta K on segment I usually simple; all 
cephalothoracic setae small and incon- 
spicuous 


stilt ....Culex (Mochthogenes) p. 69. 
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20. 


99? 


bo 
Wo 


hN 
A 


26. 


Seta K on segment I usually two- 
branched; at least some of cephalo- 
thoracic setae conspicuous..................19 


Seta cC-II always more than fifteen- 
branched....Culex (Culiciomyia) p. 72. 

Seta c-II never more than fourteen- 
branched, usually much less......... cots 


Trumpet long, length more than nine 
times the greatest diameter of meatus; 
pinna short, less than one-fifth of the 
total length of trumpet..................... 

Culex ( Lophoceraomyia ) p. 69. 

Trumpet short, length never more than 
five times the greatest diameter of 
meatus; pinna long, more than one- 
fourth of total length of trumpet........ 
stem omenanakeue Culex (Culex) p. 78. 


Paddies elorigate, length more than twice 
EG TINTON: sciccrinrctcasininesiniistineenienccin 
LRA oe Aedes ( Macleaya) p. 54. 

Paddles more or less rounded, length 
never more than one and one-half 
times the greatest width... delipceetlle 


NO 


Dorsal seta (8) of cephalothorax set well 
behind the bases of the trumpets........ 23 

Dorsal seta (8) of cephalothorax set 
between or only slightly behind the 
bases of the trumpets..........................24 


Seta Ss on segment I a small tuft; seta C’- 
| eae Armigeres p. 64. 

Seta S on segment I long, simple or two- 
branched, but never a tuft; seta C’-II 
present........ Aedes (Stegomyia) p. 55. 


Setae H and K wide apart, K as near to L 
as to H........ Aedes (Banksinella) p. 61. 
Setae H and K near together and well 
apart from L and M..............--.-..----+---25 
Seta B very long, exceeding posterior 
margin of following segment on at 
least segments IV and V....................26 
Seta B smaller, not reaching posterior 
margin on any segments 


Seta C-II separated from B-II by nearly 
the length of segment II; trumpets 
long with fairly well-developed tra- 
cheoid area, though the rings are not 
complete.......... Aedes (Mucidus) p. 40. 

Seta C-II usually rather close to B-Il, 
separated by not more than half the 
length of segment II; trumpets short, 
tracheoid area obsolete, or at most 
represented by one or two incomplete 
rings 


29. 


DIAGNOSIS: 
open. 


Seta C-Il a medium-length, ten- to fif- 
teen-branched, often dendritic tuft... 
..Aedes (Aedes) p. 62. 
Seta C-Il of various 1s lengths, not over six- 
branched, never dendritic....................28 
Paddles with smooth or serrate margins, 
never with a fringe of hairs................ 
soso Aedes (Finlaya) p. 42. 
Paddles with a marginal fringe of long 
fine hairs............Aedes (Skusea) p. 54. 
Setae B and C simple on most of the seg- 
MIE sscieseltepeigtemeeenntes 
earee: Aedes ( Leptosomatomyia ) p. 63. 
Setae B and C branched or forked on 
most of the segments. 


Aedes (Aedimorphus) p. 60. 


Genus ANOPHELES Meigen 
Trumpets short and widely 
Abdomen with seta A spine-like, stout, 


and placed at or close to the postero-lateral 


corners of segments III to VIL. 


Paddles with a 


terminal seta at end of midrib and a smaller 
accessory seta subapically. 


A 


oe) 


A. 


Key to Species of Anopheles 

Setae B and C on IV—VII multi-branched 
with central branch nearly twice as 
long and stout as other branches; ter- 
minal seta of paddles short, straight, 
and with two to four side branches 
(Fig. 5) 
A. (A.) barbirostris barbirostris 

Setae B and Cc on IV-VII never multi- 

branched, at most four- to five- 

branched and all branches subequal; 

terminal seta of paddles longer, 
straight or hooked................ 2 

Paddle with a series of strong denticles 


on the lateral margin.......................... 3 
Paddle without denticles, fringe consist- 
ing of fine hairs only.......................... 5 


Seta A-V approximately equal to A-IIl 
in length; terminal seta of paddle 
straight... eeracaitie’ A. (M.) lungae 

Seta A-V approximately two or three 
times the length of A-III; terminal seta 
fd eee 4 

Seta A-VI no more than a third longer 
than seta A-V; terminal seta of paddle 
weak (Fig. 6)............ A. (M.) karwari 

Seta A-VI more than twice as long as 
seta A-V; terminal seta of paddle 
strong bre tf Peace Pe eR a Oy St 

..A. (M.) subpictus subpictus 








wn 


Seta B-II with thirteen or more branches; 
dorsal seta (8) of cephalothorax over 
105 microns long............... 6 

Seta B-II with less than thirteen branches; 
dorsal seta (8) less than 105 microns 
an ous 

6. Seta A-VII smooth, slender, 
153 microns in length; seta B-Il 
branched from near base ( Fig. 8). 

a punctulatus 

Seta A-VII stout, with a distinct rugose 
constriction near base, averaging about 
82 microns long; seta B-II with main 
branching arising at basal third from 
a stout stalk.... A. (M.) clowi 

Seta A-IV less than one-half the length 
of seta A-V (Fig. 9)....A. (M.) farauti 

Seta A-IV one-half or more the length 
of seta A-V (Fig. 10)....... 

A. (M.) koliensis 


~ 


averaging 


Anopheles (Anopheles) barbirostris barbi- 
rostris Van der Wulp 1884 
Fig. 5 
Pupa fully described by Senevet (1932: 209) 
from Karwar, India, and by Crawford (1938: 
39) from near Singapore, Malaya. The figure 
and the following description have been taken 
largely from Crawford's paper. 
DIAGNOs!Is.——Separable from all other known 
anophelines of New Guinea in having setae B 
and C on segments IV to VII multi-branched 
with the central branch nearly twice as long and 
Termi- 
nal seta of paddles short, straight, and with two 


stout as the other branches of the tuft. 


to four side branches. 
CEPHALOTHORAX.—Postocular: | fairly long, 
two- to four-branched; 2 long, two- to five- 
branched; 3 long, two- to five-branched. 
Anterothoracic: 4 three- 
branched; 5 long, two-branched or occasionally 


three-branched: 6 


medium, two- to 


two-branched or 
simple; 7 long, two-branched or simple. 


longer, 


Dorsal: 8 medium, simple, stout. 
Supra-alar: 9 long, simple or two-branched. 
Metanotum: 
11 fairly 
sionally simple; 12 long, two- to three-branched 
or simple. 


10 medium, two- to four-branched; 
ong, two- to iree-Drancnea Or OCCa- 
| t to tl branched C 
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Trumpet: 
boat-like. 
ABDOMEN.—Segment I: 


Dark brown, expanded, somewhat 


H fairly short, two- 
to three-branched or simple; K medium length, 
two- to four-branched; L fairly short, four- to 
six-branched; M long, two- to three-branched 
from near base; $ fairly long, two- to five- 
branched from proximal fourth; T long, about 
one and one-half times S, simple or occasionally 
two-branched; U 


Segment II: 


short, simple or two-forked. 
A minute; B medium, simple or 
occasionally two-branched; C long, four- to ten- 
branched from near base or higher; 


fairly 


long, five- to eleven-branched; 1 long, simple; 





Fic. 5. Anopheles barbirostris barbirostris: dorsal 
aspect of right half of abdomen of male (after Craw- 
ford, 1938). 
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2 slightly shorter, simple or two- to four- 
branched; 3 medium, two- to three-branched; 4 
fairly short, two- to six-branched, commonly 
three- to four-branched. 

Segment Ill: A short peg about twice the length 
of A-II; B fifteen- to forty-branched tuft; C a 
tuft of twelve to thirty-eight branches with long 
central branch; C’ long, three- to seven-branched; 
1 long, simple; 2 fairly short, two- to four- 
branched or rarely simple; 3 represented only 
by its socket; 4 long, five- to twelve-branched. 
Segment IV: A short spine, yellow, beak-like, 
little or no curve, pointed; B twenty-two- to 
fifty-branched tuft with long central branch; C 
eighteen- to fifty-branched tuft with long 
central branch; 1 long, simple; 2 short, two- to 
four-branched; 3 represented only by its socket; 
4 medium, four- to seven-branched; Cc’ medium, 
two- to five-branched, commonly three-branched. 
Segment V: A similar to and slightly longer than 
A-IV; B twenty- to fifty-branched tuft with 
one or two long central branches; C similar to B, 
with thirty-three to fifty branches; c’ fairly long, 
two-branched or simple; 1 long, simple; 2 me- 
dium length, two- to four-branched; 3 repre- 
sented only by its socket; 4 fairly long, four- to 
eight-branched. 

Segment VI: A similar to and slightly longer than 
A-V; B twenty- to forty-branched strong tuft 
with a long central branch; C similar to and same 
length as B with twenty-nine to fifty branches; 
c’ long, simple or two-forked near base or 
higher; 1 long, simple; 2 long, simple or two- 
branched; 3 absent; 4 long, three- to seven- 
branched. 

Segment VII: A similar to A-VI1, about one-tenth 
of the segment; B fairly strong seventeen- to 
forty-branched tuft with long central branch; Cc 
medium, strong seventeen- to fifty-branched tuft 
with long central branch; C’ long, two- to three- 
forked from proximal one-fourth; 1 fairly short, 
two- to five-branched; 2 fairly long, simple or 
two-branched; 4 slightly shorter, five- to eight- 
forked from near base or higher. 

Segment VIII: A medium length, stalk long 
with ten to fifteen inconspicuous branches; A’ 


13 


slightly longer than A, two- to three-forked from 
proximal one-third or simple; 5 short, two- to 
three-branched or simple. 

Paddles: Broadly ovoid; lateral margin with 
small teeth proximally, replaced by short hairs 
distally; medial margin with similar short hairs 
almost to level of genital pouches; base of pad- 
dle pigmented; terminal seta short, with one to 
four fine side branches on its distal half, or 
bifid; accessory seta almost as long as terminal 
seta, two-branched or simple. 


Anopheles (Myzomyia) lungae Belkin and 
Schlosser 1944 


This pupa has not been fully described or 
figured, but Belkin, Knight, and Rozeboom 
(1945: 251) gave a diagnostic description from 
which the following notes have been taken. 

DIAGNOsIs.—Paddle with a series of strong 
denticles on the lateral margin; seta A-V ap- 
proximately equal to A-III in length; terminal 
seta of paddle straight. 

ABDOMEN.—Segment I: H averages six- 
branched, range from five to seven; K usually 
simple, occasionally two-branched. 

Segment Il: C averages seven-branched, range 
from five to ten; C’ averages three-branched, 
range from one to four. 

Segment Ill: A short, simple; C averages four- 
branched, range from three to six; C’ averages 
two-branched, range from simple to two. 
Segment IV: A short, about equal to A-III; c 
averages three-branched, range from two to five; 
1 averages two-branched, range from simple 
to three. 

Segment V: A short, about equal to A-III; c 
averages three-branched, range from two to 
four; 1 averages two-branched, range from 
simple to three. 

Segment VI: A much longer, at least three times 
A-V, extremely slender and pale, frequently 
branched or apically frayed; C averages two- 
branched, range from simple to four; 4 aver- 
ages four-branched, range from three to five. 
Segment VII; A slightly longer, similar, with 








one or more branches in over 80 per cent of the 
specimens examined; B averages four-branched, 


range from three to six; 4 averages four- 


branched, range from two to six. 
Segment VILL; A a little longer, usually simple, 
occasionally two-branched; A’ 


averages two- 


branched, range from two to three. 


Anopheles (Myzomyia) karwari 


19035 


( James ) 


Fig. 6 


This pupa was fully described and figured 
by Senevet (1932:223) from Cochin-Chine, 
French Indo-China; by Baisas (1936: 74, 212) 
from the Philippine Islands; and by Crawford 
(1938: 89) from near Singapore, Malaya. The 
figure and the following description have been 
taken largely from Crawford's paper. 

DIAGNOsIs.—Together with A. sabpictus 
swbpictus the pupa of this species can be dis- 
tinguished from all other known anophelines 
of New Guinea by the following characters: 
seta A-V approximately two or three times as 
long as A-IIl; terminal paddle seta long and 
hooked, the lateral margin with denticles proxi- 
mal to the fringe of hairs. Seta A-VI is no more 
than a third longer than A-V in karwari, but 
A-VI is more than twice as long as A-V in svb- 
pictus, 

CEPHALOTHORAX.—Postocular: 1 medium, 
two- to three-branched; 2 medium, two- to four- 
forked from proximal one-third; 3 medium, 
two- to four-branched. 
Anterothoracic: 4 medium, three- to six- 
branched; 5 medium, two- to six-branched; 6 
fairly long, two- to four-branched; 7 long, two- 
to three-forked from near base or simple. 
Dorsal: 8 fairly short, simple. 
Supra-alar: 9 medium, two- or three-branched. 
Metanotum: 10 fairly long, simple or occasion- 
ally two-forked; 11 fairly short, two- to four- 
forked at proximal fourth; 12 long, two- to 
five-branched near middle. 
Trumpet: Tubular. 

ABDOMEN. — Segment I: H._ short, simple; 


K medium, four- to six-branched; L fairly short, 
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two- to six-branched; M fairly long, three- to 


four-branched; s fairly long, two- to. six- 
branched; T long, two- to three-branched; 
very short, simple. 

Segment Il; A minute, colorless; B medium, 
simple or occasionaily two-forked, stout; € fairly 
long, six- to twelve-forked, usually eight- to 
nine-torked from near base and higher; c’ short, 
two- co three-branched; | fairly long, two- to 
same 


length, three- to seven-branched; 3 short, two- 


three-branched, rarely simple; 2 about 


to three-branched; 4 long, simple or two- 
branched. 
Segment Ill: A minute, colorless; B fairly long, 


three- to six-branched; C long, almost equal to 





ws 
v 
FiG. 6. Anopheles karwari: dorsal aspect of right 
half of abdomen of male (after Crawford, 1938). 
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tergite, three- to six-branched; | fairly long, 
two- to four-forked from proximal third; 2 
short, three- to six-branched; 3 represented only 
by its socket; 4 fairly long, two- to five-forked 
from near base or higher; C’ fairly long, two- to 
three-branched or simple. 


Segment IV: A minute; B long, three- to five- 
branched; € long, about length of tergite, simple 


, 


or two- to three-branched; C’ medium, three- 
to four-branched; | long, simple or occasionally 
two- to three-forked from middle; 2 short, two- 
to seven-forked from proximal one-half; 3 rep- 
resented only by its socket; 4 fairly long, simple 
or two- to three-branched. 


Segment V: A long, curved, tapered to a fine 
point, about one-third length of tergite; B long, 
simple or bifurcated; C long, simple or occa- 
sionally with one side branch; Cc’ fairly long, 
two- to three-branched or occasionally simple; 
| long, simple or two-branched; 2 medium, two- 
to four-branched; 3 represented only by its 
socket; 4 fairly long, simple or two-branched. 
Segment V1; A similar to A-V but a little longer; 
B long, commonly with two unequal branches 
from proximal one-fourth, or simple with one 
to two fine side branches, about two-thirds 
length of tergite; C long, longer than tergite, 
generally simple, occasionally with two unequal 
branches about middle, or with one side branch; 
c’ medium, one-third to one-half of C, two- 
branched or three- 


occasionally simple or 


branched; 1 long, two-forked from middle 
one-third, occasionally three-forked or simple; 
2 slightly shorter, simple or two-branched, oc- 
casionally three-branched; 3 absent; 4 fairly 
long, simple or two-branched. 

Segment VII: A long, curved, tapered to a fine 
point, a little less than half of tergite in length; 
B long, simple or with one to two small side 
branches; C long, slightly longer than tergite, 
generally simple but may be bifurcate or have 
a fine side branch; C’ short, two- to three- 
branched, occasionally simple; 1 short, two- to 
three-branched or simple; 2 slightly longer, 
simple or two-forked from middle one-third; 4 
medium, two-branched or simple. 


15S 


Segment VIII; A long, stalk about one-third 
total length, with seven to fifteen stout branches, 
three to five being terminal; A’ fairly long, two- 
to three-branched, occasionally simple; 5 mi- 
nute, simple. 

Paddle: small 


pointed teeth, distally their apices taper into 


Base of lateral margin with 
hairs which form a fringe extending a short 
distance around the apex to the medial margin; 
midrib stout, not reaching accessory seta; ter- 
minal seta long, hook-like; accessory seta fairly 
to three-branched, well removed 


short, two- 


from apex of paddle. 


Anopheles (Myzomyia) subpictus subpictus 
Grassi 1899 
Fig. 7 

This pupa was fully described by Senevet 
(1931: 38) from Kasauli, India. The figure 
and the description which follow have been 
taken from Senevet’s paper. 

DIAGNOsIS.—Together with A. karwari the 
pupa of this species is set apart from all other 
anophelines known from New Guinea by the 
denticulated lateral margin of the paddle, the 
long seta A-IV, and the long hooked terminal 
seta on the paddle. From arwari it can be 
distinguished by the length of seta A-VI which 
is more than twice as long as A-V in subpictus 
while it is no more than a third longer than 
A-V in karwari. 

CEPHALOTHORAX. — Metanotum: 10 long, 
strong, bifurcate; 11 medium, very fine, three- 
branched; 12 long, three-forked. 

ABDOMEN.—Segment I: H medium, simple; 
K medium, four-branched; L short, five- to six- 
branched; M fairly long, three-branched; s me- 
dium, three- to four-branched; T and U long, 
simple. 

Segment Il: A minute; B fairly long, simple; 
C with central short stem bearing three to four 
branches on each side, about one-half the length 


, 


of the segment; C’ medium, three- to four- 
branched near apex; 1 fairly long, simple; 2 
medium, three- or four-branched; 3 medium, 
three- to four-branched; 4 fairly long, five- to 


six-branched; 5 short, simple. 
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Segment Ill: A a little longer, rounded; B fine, 
six- to seven-branched, one-half the length of 
the segment; C one-third length of segment, 
four- to six-branched; C’ fairly long, strong; 1 
fairly long, bifurcate; 2 medium, four- to five- 
branched; 3 represented only by its socket; 4 
fairly long, five- to six-branched. 

Segment IV: A a little longer, apex rounded; B 
two-thirds length of segment, four- to five- 
branched; c about as long as the segment, two- 
to three-branched; c’ medium, four- to five- 
branched; 1 long, simple; 2 medium, four- to 
five-branched; 3 represented only by its socket; 
4 fairly long, four- to six-branched. 





Fic. 7. Anopheles subpictus subpictus: dorsal as- 
pect of left half of abdomen of male (after Senevet, 
1931). 
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Segment V: A longer, less than one-third of seg- 
ment, apex not very pointed; B about two-thirds 
length of segment, two- to three-branched; Cc 
simple, strong, slightly longer than segment; C’ 
fairly long, simple; 1 long, simple; 2 medium, 
three- to four-branched; 3 represented only by 
its socket; 4 fairly long, three- to four-branched. 
Segment VI: A longer, about one-half the length 
of segment; B about same as B-V; C simple, 
strong, longer than segment; C’ long, simple, 
half as long as C; 1 fairly long, bifurcate; 2 


a 


fairly long, simple; 3 absent; 4 long, three- to 
four-branched. 

Segment VII: A slightly longer than one-half of 
segment VIII; B about same as B-VI; C simple, 
strong, slightly longer than segment; 1 medium, 
simple; 2 fairly long, simple; 
branched. 

Segment VIII; A with fairly long central stalk, 
having two or three fairly strong branches on 
each side, and terminating in two long and 
strong branches, total length about one-fourth 
of the paddle; A’ slightly longer than A, simple. 
Paddle: Little elongated; external margin bare 
on its anterior one-fourth, presenting on the 


4 long, five- 


following one-fourth a few small triangular, 
short, pointed spines in two to four rows; 
these spines are elongated on the next one- 
fourth, and the margin becomes almost ser- 
rated; these spines are curved to the rear on 
the posterior one-fourth and abruptly replaced 
by hairs which are much longer, but which 
decrease rapidly and do not reach the terminal 
seta; terminal seta long, simple and hooked; 
accessory seta small, simple, not reaching apex 


of paddle. 


Anopheles (Myzomyia) punctulatus Donitz 
1901 
Fig. 8 


The pupa of this species was partially de- 
scribed and figured by Belkin, Knight, and Roze- 
boom (1945: 253) from the Solomon Islands, 
and by Rozeboom and Knight (1946: 108), 
who also compared it in many details with A. 
farauti and A. koliensis from the Solomon 
Islands and New Guinea. 
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DIAGNOSIS.—Very similar to A. clowi, to- 
gether with which it can be separated from all 
other species of the punctulatus complex in hav- 
ing seta B-II with thirteen or more branches 
and the dorsal seta (8) of the cephalothorax 
over 105 microns long. The differences between 
punctulatus and clowi as reported by Rozeboom 
and Knight seem to be very minor and may not 
hold when more specimens of clowi have been 
examined. 

CEPHALOTHORAX. — Postocular, anterotho- 
racic and supra-alar setae similar to those in A. 
farauti. 

Dorsal: 8 long, usually more than 105 microns 
in length. 

Metanotum: 10 long, simple; 11 medium, two- 
forked; 12 medium, two-forked. 

Trumpet: Similar to that of A. farauti in pro- 
portions, but paler and not offering much con- 
trast to the general color of the cephalothorax. 

ABDOMEN.—Segment I: H medium, simple; 
K medium, three- to eight-forked; L small, two- 
to four-forked; M long, three-forked; s very 
long, three- to four-forked; T long, six-forked; 
U small, simple. 

Segment II: A small, stout peg; B long, simple; 
Cc long, averages eighteen-branched, usually 
more than thirteen but ranging from seven to 
thirty-eight; C’ small, simple or three-forked; 
| small, four- or five-forked; 2 long, simple to 
three-forked; 3 medium, three- or four-forked; 
i long, five- to eight-forked; 5 minute, simple 
on this and all following segments. 

Segment Ill; A small, slightly longer than A-II; 
B medium, six- to nine-branched; C long, aver- 
ages ten-forked, range from four- to sixteen- 
forked; cC’ medium, simple to three-forked; 1 
medium, two-forked near apex, range from sim- 
ple to five-forked; 2 small, simple or five- 
forked; 3 represented only by its socket; 4 me- 
dium, four- to seven-forked. 

Segment IV: A small, roughl; equal to A-III; B 
long, four- or five-branched; C long, four- to 
eight-forked; Cc’ medium, four- to six-forked; 
| medium, simple or two-forked; 2 small, three- 
or four-forked near apex; 3 represented only by 
its socket; 4 medium, five- to six-forked. 
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Segment V: A long, approximately four or five 
times as long as A-IV; B long, three- to five- 
forked; C long, two- to four-forked; Cc’ medium, 
simple; 1 medium, simple to three-forked; 2 
small, simple to three-forked; 3 represented 
only by its socket; 4 medium, four-forked. 
Segment VI: A longer than A-V; B long, four- 
branched; C long, simple or three-forked; Cc’ 
medium, simple; 1 medium, simple or two- 
forked; 2 small, simple; 3 absent; 4 medium, 
three- to five-forked. 

Segment VII; A longer than A-VI, nearly twice 
as long as A-V; B long, two- to five-forked; C 
long, simple; Cc’ small, three-forked near apex; 
1 small, simple; 2 small, simple; 4 medium, 
three- to five-forked. 





‘ 


Fic. 8. Anopheles punctulatus: dorsal aspect of 
right half of abdomen of male from Hilimoi, Papua. 
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Segment VIII: A about equal to A-VII, with 
ten to twelve small side branches; A’ medium, 
simple to three-forked. 
Paddle; Roundly oval in shape, about one-fourth 
longer than wide; margin without denticles but 
produced into a fringe of fine hairs around the 
apex to a point mesad of the terminal seta; 
midrib strong, dividing the paddle unequally, 
the lateral face wider than the medial face; ter- 
minal seta medium, usually straight; accessory 
seta small, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of five males and two females from Hilimoi, 
Milne Bay, Papua. 


Anopheles (Myzomyia) farauti Laveran 
1902 
Fig. 9 

The pupa has been rather completely de- 
scribed and figured by several authors. Buxton 
and Hopkins (1927: 67) gave a brief descrip- 
tion and figures of the terminal abdominal seg- 
ments and paddles as A. punctulatus from the 
New Hebrides; Senevet (1930: 337) gave a 
complete detailed description and figures of 
the abdomen, paddles, and trumpet as A. punc- 
tulatus from the New Hebrides; Belkin, Knight, 
and Rozeboom (1945: 258) gave a complete 
description of specimens from the Solomon Is- 
lands; and Rozeboom and Knight (1946: 108) 
compared farauti with punctulatus and koliensis 
from the Solomon Islands and New Guinea in 
many details and gave a complete set of figures 
of the abdomen and cephalothorax. 

DIAGNOsIs.— Similar to A. koliensis with 
which it differs from others of the punctulatus 
complex in having seta B-II with less than thir- 
teen branches and dorsal seta (8) of cephalo- 
thorax less than 105 microns long. It differs 
from oliensis in having seta A-IV less than 
one-half the length of A-V. 

CEPHALOTHORAX. — Postocular: 1 small, 
three- to four-branched; 2 medium, four-forked; 
3 small, three forked. 

Anterothoracic: 4 small, four- to six-forked; 5 
small, three- to five-forked; 6 medium, two- 
forked; 7 medium, two-forked. 
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Dorsal: 8 medium, simple or two-forked (less 
than 105 microns in length according to Belkit 
ét al.). 

Supra-alar: 9 medium, two- to three-forked. 
Metanotum: 10 medium, simple or two-forked 
near apex; 11 medium, three- to five-forked 
near middle; 12 long, two- to four-forked near 
middle. 


Trumpet: Orange-brown, contrasting noticeabl 
with the color of the cephalothorax, pigmented 
area extending basally from the apex at leas: 
to the base of the pinna. 

ABDOMEN.—Segment I: H medium, simple 
or rarely two-forked; K medium, five-forked 
near basal one-fourth, occasionally simple or 
four-forked; L small, three-forked near middle; 
M long, three-forked near middle, rarely four- 
forked; s very long, three-forked near basal one- 
fourth; T long, five- to six-forked near basa! 
third; U 
simple. 


small, two-forked near apex or 
Segment Il: A very small, stout peg; B long, 
simple; C long, three- to sixteen-forked, usually 
less than thirteen-forked; Cc’ medium, three- to 
five-forked; 1 long, four-forked near basal third; 
2 very long, simple or occasionally two- or 
three-branched; 3 medium, three- 
forked; 4 medium, five- to seven-forked; 5 


minute, simple on this and all following seg- 
ments. 


four- or 


Segment Ill: A small, about twice length of 
A-II; B long, six-forked; c long, five- to eleven- 
branched; c’ long, simple; 1 very long, simple 
or occasionally three-forked; 2 small, simple or 


rarely three-forked; 3 represented only by its 
socket; 4 medium, four- or five-forked. 

Segment IV: A about twice the length of A-III, 
averaging 29 microns in length according to 
Rozeboom and Knight; B long, six-forked; c 
long, usually six-forked, range from three- to 
eight-forked; Cc’ small, five-forked; 1 long, sim- 
ple; 2 small, simple; 3 represented only by its 
socket; 4 medium, four- to five-forked. 

Segment V: A longer, more than twice the 
length of A-V; B medium, from four- to five- 
forked; c long, usually three-forked, range from 
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’ medium, three-forked 
from near middle; 1 long, simple or rarely two- 
forked; 2 small, simple or two-forked; 3 repre- 
sented only by its socket; 4 medium, four- 
forked. 


two- to six-forked; C 


Segment VI; A longer than A-V; slightly plu- 
mose or frayed; B long, three- or four-forked; 
c long, two- to four-forked; c’ medium, simple 
or rarely three-forked at apex; 1 medium, sim- 
ple; 2 small, simple; 3 absent; 4 medium, three- 
to six-forked. 


Segment VII: A about equal to and similar to 


A-VI; B long, three-forked, range from two- to 
four-forked; C long, simple; c’ small, simple or 
rarely two-forked at apex; 1 small, simple or 





Fic. 9. Anopheles farauti: dorsal aspect of right 
half of abdomen of female from Amsterdam Island, 
Dutch New Guinea. 
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rarely three-forked near middle; 2 small, sim- 
ple; 3 absent; 4 small, three- to six-forked. 
Segment VIII: A about equal in length to A-VII, 
with eight to eleven fine side branches; A’ small, 
two-forked, occasionally simple or three-forked. 
Paddle: Roundly oval in shape, about one- 
fourth longer than wide; margin without den- 
ticles but produced into a fringe of fine hairs 
around the apex to a point a little mesad of the 
terminal seta; midrib strong, dividing the pad- 
dle unequally, lateral face wider than medial 
face; terminal seta long, simple, usually hooked; 
accessory seta small, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of four males and six females from Gamadodo, 
WagaWaga, Hilimoi, and KanaKope, Milne 
Bay, Papua, and Amsterdam Island, Dutch New 
Guinea. 


Anopheles (Myzomyia) clowi Rozeboom 
and Knight 1946 
The pupa was described from the single type 
specimen by Rozeboom and Knight (1946: 
114) from Hollandia, Dutch New Guinea. 
This constitutes the lone record of this species. 
The following descriptive notes were taken from 
this paper; no figures were given. 
DIAGNOSIS.—Very similar to A. punctulatus 
from which it can be distinguished by the 
structure of seta A-VII, this seta having a dis- 
tinct rugose constriction near its base and 
averaging about 82 microns in length; and by 
seta B-II with its main branching arising at the 
basal one-third from a stout stalk. 
CEPHALOTHORAX.—Dorsal: 8 long, 153 to 
167 microns. 
Metanotum: 10 longer, 177 to 180 microns. 
Trumpet: Palely pigmented over entire length, 
offering only slight contrast to rest of cephalo- 
thorax; ratio of depth of basal notch to length 
of trumpet approximately 1:1.4. 
ABDOMEN. — Segment I: H two- to four- 
branched; K simple. 
Segment II; C distinctive in possessing a dark, 
stout, basal stalk which is approximately one- 
third the total length of the seta, seventeen- to 
eighteen-branched; C’ long, stout, simple. 
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Segment III: A short, 14 to 17 microns; B eleven- 
branched; C nine-branched; Cc’ two-branched. 
Segment IV: A darkly pigmented, stout, 
smoothly and acutely tapered, about twice the 
length of A-III; 8 four-branched; C three- to 
four-branched; C’ external to B in position; 1 
simple. 

Segment V: A similar to and about twice the 
length of A-1V; B two- to four-branched; C two- 
branched; 1 simple. 

Segment VI; A similar to and about the same 
length as A-V; B three-branched; C simple to 
three-branched; 4 four-branched. 

Segment VII; A similar to and about same length 
as A-VI; B three-branched; C long, simple or 
two-branched; C’ four-branched. 

Segment VIII; A’ three-branched. 

Paddle: Midrib with external margin distinct 
to posterior two-thirds; buttress well developed, 
external margin of paddle distinct to posterior 
half and possessing minute, clear spinules that 
increase in size posteriorly to beginning of 
fringe; fringe of fine pale hairs extending from 
center of external margin to the beginning of 
anterior curve internal to terminal seta, longest 
just external to this seta. Terminal seta straight, 
rather stout, darkly pigmented. 


Anopheles (Myzomyia) annulipes Walker 
1856 

This pupa is undescribed except for a brief 
note of doubtful value given by Cooling (1924: 
21) which reads, “The pupa is distinguished by 
the broad triangular breathing trumpets; they 
are pale and rather mottled.” 


Anopheles (Myzomyia) koliensis Owen 
1945 
Fig. 10 

This pupa has not been fully described or 
figured previously, but Belkin, Knight, and Roze- 
boom (1945: 261) gave a diagnostic descrip- 
tion, and Rozeboom and Knight (1946: 108- 
111) included a few notes in their work on the 
punctulatus complex. 

DIAGNOSIS.—Very similar to A. farauti but 
separable on the basis of the relative lengths 
of setae A-IV and A-V. Rozeboom and Knight 
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(1946: 110) examined a large series and found 
that in koliensis seta A-IV was more than one- 
half the length of A-V in 97.7 per cent of the 
specimens, while in farawti seta A-IV was less 
than one-half the length of A-V in 89.4 per cent 
of the specimens. 

CEPHALOTHORAX. — Postocular: 1 small, 
usually simple; 2 small, two-forked near middle; 
3 small, three-forked near middle. 
Anterothoracic: 4 small, three- to six-forked; 
5 medium, three- or four-forked near middle: 
6 medium, simple or two-forked near middle; 
7 long, two-forked near basal one-third. 
Dorsal: 8 small, two-forked near base, less than 
105 microns in length, averages 69 microns. 
Supra-alar: 9 small, four-forked near middle. 
Metanotum: 10 medium, simple; 11 medium, 
three- or four-forked near middle; 12 medium, 
three- or four-forked near middle. 

Trumpet: Similar to that of A. farauti. 

ABDOMEN.—Segment I: H medium, always 
simple; K medium, averages five-branched, range 
from three to six; L small, three-forked near 
middle; M long, three- or four-forked near basal 
one-third; s long, three- or four-forked near 
basal one-third; T medium, three-branched; U 
small, simple. 

Segment Il: A very small, transparent; B long, 
always simple; C usually six-branched, range 
from two to eleven; C’ small, four-branched; 
1 long, simple; 2 medium, four-branched; 3 
medium, four-forked near basal one-third; 4 
medium, six-branched; 5 small, simple, on this 
and all following segments. 

Segment Ill: A small, transparent, about twice 
the length of A-II; B medium, six-branched; 
Cc medium, averages ten-branched, range from 
seven to thirteen; C’ medium, usually simple, 
occasionally two-branched; 1 long, equal to 
1-II, usually simple, range from one- to three- 
branched; 2 small, three-forked near middle; 
3 represented by a socket only on this and seg- 
ments IV and V; 4 medium, similar to 4-II. 
Segment IV: A short, stout, light brown color, 
less than twice the length of A-III; B long, av- 
erages six-branched; C long, averages seven- 
branched, range from five to nine; C’ medium, 
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six-branched; 1 long, though a little shorter 
than 1-III, usually simple, occasionally two- 
branched; 2 small, two-forked; 4 medium, four- 
forked near base. 

Segment V: A slightly longer than A-IV and 
similar; B long, four-branched; C averages four- 
branched, range from three to six; C’ medium, 
three-forked near middle; 1 long, equal to 1-IV, 
always simple; 2 small, two-forked near mid- 
dle; 4 medium, five-branched. 


Segment VI: A almost twice the length of A-IV; 
B long, three-branched; C long, averages two- 
branched, range from one to three; C’ medium, 
mesad of C, simple; 1 long, equal to 1-IV; 2 
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Fic. 10. Anopheles koliensis: dorsal aspect of right 
half of abdomen of female from Lake Sentani, Dutch 
New Guinea. 
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small, two-forked near middle; 4 medium, av- 
erages four-branched, range from two to five. 
Segment VII; A twice the length of A-IV, stout, 
acutely tapered from base, only rarely branched; 
B long, averages three-branched, range from two 
to four; C very long, simple; C’ small, three- to 
four-forked; 1 small, simple; 2 small, two- 


forked near apex; 4 small, averages four- 
branched, range from three to five. 
Segment VIII: A _ tufted, ten- to fifteen- 


branched; A’ medium, averages three-branched, 
range from two to four. 
Paddle: Midrib strong, nearly reaching apex; 
lateral margin and apex of medial margin with 
a fringe of fine hairs; terminal seta medium, 
simple; accessory seta small, simple. 
SPECIMENS EXAMINED.—The pupal exuviae 
of six females from Lake Sentani, Dutch New 
Guinea, collected by Rozeboom, Knight, and 
Laffoon, USNM No. 2594. 


Genus BIRONELLA Theobald 

Since only two species of this genus have 
been completely described in the pupal stage 
it is impossible at the present time to formulate 
a diagnosis of the genus which will successfully 
separate it from Anopheles. Bironella (Bru- 
gella) hollandi Taylor is of doubtful occurrence 
in New Guinea; its pupa was completely fig- 
ured and described by Belkin, Knight, and 
Rozeboom (1945: 244). 


Bironella (Bironella) soesiloi sensu Swellen- 
grebel and Rodenwaldt 1932, as designated 
by Lee and Woodhill (1944: 65) 
Fig. 11 

CEPHALOTHORAX.—Postocular: 1 medium, 
three- or five-forked near base; 2 medium, six- 
to seven-forked near middle; 3 medium, six- to 
seven-forked nezr base. 
Anterothoracic: 4 medium, four- to six- 
branched; 5 long, four- to six-forked near basal 
third; 6 medium, four-forked near middle; 7 
long, six- to eight-forked near basal fourth. 
Dorsal: 8 medium, simple or two-forked near 
apex. 
Supra-alar: 9 long, three- to four-forked near 


middle. 








Metanotum: 10 medium, simple; 11 small, 
three-forked near base; 12 long, five- to six- 
forked near basal one-third. 
ABDOMEN.—Segment I; H small, three- to 
six-forked near base; K small, three- to four- 
forked near basal one-third; L medium, four- 
forked near base; M small, averages five-forked, 
range from four to six; S$ long, four- to five- 
forked near basal one-third; T medium, four- to 
six-forked near basal one-third; U small, two- 
to five-branched. 
Segment Il: A very small, blunt-tipped, trans- 
parent; B medium, stout, with three or four fine 
branches; C medium, twelve- 


side averages 


branched, each branch of which may be split 





Fic. 11. Béronella soesiloi: dorsal aspect of right 
half of abdomen of male from Hilimoi, Papua. 
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into three or four smaller branches; C’ small, 
two- to six-forked near apex; 1 long, averages 
five-branched, range from four to seven; 2 long, 
averages six-branched; 3 medium, seven- to 
nine-branched; 4 small, averages nine-branched; 
5 minute, simple on this and all following seg- 
ments. 

Segment Ill: A small, about one and one-half 
times the length of A-II, blunt-tipped; B me- 
dium, eight- to twelve-branched; C long, ten- 
to eighteen-branched; Cc’ medium, stout, with 
six to ten snvall side branches; 1 medium, five- 
branched; 2 small, with several small side 
branches or two-forked near apex; 3 repre- 
sented only by its socket on this and segments 
IV and V; 4 medium, seven- to nine-branched. 
Segment IV: A long, slightly curved and tapered 
to a fine point, about eight times as long as 
A-IIl; B medium, nine-branched; C long, aver- 
ages ten-branched; C’ small, six- to ten-branched; 
| medium, three-branched; 2 small, simple to 
three-forked near apex; 4 medium, six- to nine- 
branched. 

Segment V: A as A-IV, about one and one-half 
times as long as A-IV; B long, averages eleven- 
branched; C long, averages eleven-branched; C’ 
medium, four- 


medium, two-branched; 1 


branched; 2 medium, three-branched; 4 small, 
six-branched. 

Segment VI; A as A-V, but twice as long as 
A-IV; B long, averages eight-branched; 
averages seven-branched; Cc’ medium, 


C long, 
simple; 
1 medium, three-branched; 2 
small, four- or five-branched. 
Segment VII: A as A-VI, same length as A-VI; 
B long, averages five-branched; C medium, 
averages seven-branched; C’ small, three-forked 
near middle; 1 small, three-branched; 2 small, 
simple; 4 small, six-branched. 

Segment VIII: A slightly longer than A-VII, 
with eleven to nineteen side branches; A’ me- 
dium, two- to four-forked near basal one-third. 
Paddle: Midrib strong, reaching apex; almost 


small, simple; 4 


the entire lateral and medial margins fringed 
with fine hairs; terminal seta long, simple, 
slightly hooked at apex; accessory seta small, 
three- to six-forked near middle. 
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SPECIMENS EXAMINED.—The pupal exuviae 
of one male and two females from Hilimoi, 
Milne Bay, Papua. 


Bironella (Bironella) gracilis Theobald 
905 

The pupa of this species has not been de- 
scribed, but rather unsatisfactory figures of 
the paddles and trumpet were published by 
Hill (1925: 66). 


Genus MEGARHINUS Robineau-Desvoidy 


A diagnosis of the genus and a discussion 
of the species which occur in New Guinea are 
being reserved for a later study of the pupae 
of the tribe Megarhini. 


Megarhinus (Toxorhynchites) inornatus 
Walker 1865 


The pupa of this species remains undescribed, 
but Hill (1925: 67) published figures of its 
terminal abdominal segments, the paddles, and 
the trumpet. 


Megarhinus (Toxorhynchites) splendens 


(Wiedemann) 1819 


Brief superficial notes and figures of the pupa 
of this species were published by Banks (1908: 
233) but are probably of no diagnostic value. 
(1931: 1131) 
and figures of the paddle and part of segment 
VII based on specimens from India. Since 
Barraud was interested only in distinguishing 
among the Indian species of the genus, his key 
characters and descriptive notes which are 
quoted below are probably of little significance 
in New Guinea. 


Barraud included a few notes 


Paddle wide and rounded, less than 11 times 
as long as greatest width; one of the five inner 
hairs near the posterior margin of tergite 7 very 
long and stout, reaching beyond the posterior 
margin of tergite 8. The larger lateral hair on 
segment 7 long and stout, usually much longer 
than tergite 8, and often as long as greatest 
width of paddle. Of the sub-median and sub- 
lateral hairs, one is long and black on tergites 
2, 6 and 7, and two on tergites 3, 4 and 5; the 
larger hair on segments 2 to 7 is long. 


to 
We 


Genus TRIPTEROIDES Giles 


DIAGNOSIS.—Trumpets short with tracheoid 
portion reduced to a very small fraction of the 
base of the meatus. On segment I, setae H, K, 
and L placed about equidistant from each other. 
On segments II—VI, seta A a small lateral spine; 
A-VII and A-VIII large, fan-shaped plumose 
tufts. Seta B a long simple seta on segments II 
to VI. Paddles short, not exceeding the apices 
of setae A-VIII posteriorly; midrib weak; pad- 
dies without terminal setae; lateral face at least 
twice the width of medial face. 


Subgenus RACHISOURA Theobald 


The pupae of none of the fourteen New 
Guinean species of this subgenus are repre- 
sented in However, Belkin 
(manuscript) completely described and figured 
two species from Guadalcanal, Solomon Islands, 


our collections. 


and thus provides us with at least a temporary 
diagnosis of the subgenus. 

DiIAGNOs!Is.—Seta B-VII short, not more than 
one-half the length of segment VIII; seta B the 
most conspicuous seta on segment II, equal to 
or longer than seta 2-Il; upper postocular seta 
(1) of cephalothorax simple. 


Subgenus MIMETEOMYIA Theobald 


DIAGNOsIs.—Seta B-VII short, not more than 
one-half the length of segment VIII; paddles 
tapering to a narrow blunt apex; seta 2 the 
most conspicuous seta on segment II, usually 
twice as long as B; upper postocular seta (1) 
of the cephalothorax two- or three-branched. 


Tripteroides (Mimeteomyia) argenteiven- 


tris (Theobald) 1905 
Fig. 12 
CEPHALOTHORAX. — Postocular: 1 long, 
usually two-branched, occasionally three- 


branched; 2 very long, two-branched; 3 small, 
simple or two-forked. 

Anterothoracic: 4 medium, usually two-forked 
near base, occasionally simple; 5 medium, two- 
forked; 6 medium, simple; 7 long, simple. 
Dorsal: 8 long, usually simple, occasionally two- 


forked. 
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Supra-alar: 9 long, simple. 

Metanotum: 10 two- or three-forked, occasion- 
ally simple or four- to five-forked; 11 simple; 
12 simple. 

Trumpet: short, funnel-shaped, greatest diam- 
eter equal to a little less than half the length; 
pigmentation uniform; pinna equal to about 
two-fifths of total length; no definite tracheoid 
portion present. 

ABDOMEN.—Segment I: H small, simple; K 
long, simple; L medium, usually two-forked 
from near base, occasionally three- or four- 
forked; M very small, usually simple, ranges 
from simple to four-forked; s and T long, sub- 
equal to each other, simple; U minute, simple. 





‘ 

Fic. 12. Tripteroides argenteiventris: dorsal aspect 

of right half of abdomen of female from Hilimoi, 
Papua. 
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Segment Il: A small, simple spine; B long, sim 
ple; C small, three- to seven-forked near base 
Cc’ small, simple; 1 medium, simple or two- 
forked; 2 longest seta on segment, simple; 3 
small, two- to five-forked; 4 medium, usually 
simple, occasionally two- or three-forked. 
Segment Ill: A small, simple spine; B long 
simple; C small, usually three-forked near base, 
occasionally simple or four- to five-forked; c’ 
small, simple; 1 small, simple; 2 small, two- or 
three-forked, rarely simple; 3 represented only 
by its socket; 4 medium, simple. 

Segment IV: A small, simple spine; B very long, 
exceeding posterior margin of segment V, sim- 
ple; c small, two- to three- forked near base, or 
occasionally four-forked; Cc’ small, simple; 1 
small, simple; 2 medium, simple; 3 represented 
only by its socket; 4 medium, usually two- 
forked from near base, occasionally simple or 
three-forked. 

Segment V: A small, simple spine; B very long, 
equal to B-IV, simple; C small, usually two- 
forked near base, or occasionally simple or 
three-forked; C’ small, simple; 1 small, simple; 
2 medium, usually two-forked near base, occa- 
sionally three-branched; 3 
socket; 4 medium, simple. 


represented by its 


Segment VI; A small, simple spine; B long, not 
quite reaching posterior margin of segment VII, 
simple; C small, usually simple, occasionally 
two- to three-forked from middle; C’ small, 
simple; 1 medium, well removed from the lat- 
eral margin, simple; 2 medium, simple; 3 ab- 
sent; 4 medium, simple. 

Segment VII: A large, black, conspicuous nine- 
to fourteen-branched, plumose tuft, usually 
twelve-branched, about equal to B-VI in length; 
B small, simple; C small, either simple or two- 
forked; c’ small, simple; 1 small, simple or two- 
to three-forked near apex; 2 medium, simple; 
4 medium, simple. 

Segment VIII: A very large, black, conspicucus 
thirteen- to twenty-two-branched, plumose tuft, 
averages seventeen-branched, exceeding the pad- 
dles in length; A’ long, reaching to about the 
middle of the paddle, simple. 


a 
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Paddle: Small, less than seta A-VIII in length, 
tapering to a blunt apex which is very finely ser- 
rate; without terminal or accessory setae; midrib 
weak, dividing the paddle unequally, the lat- 
eral face being about twice the width of the 
medial face. 

SPECIMENS EXAMINED.—The pupal exuviae 
of eleven males and eight females from Hilimoi, 
Milne Bay, Papua, and Draeger Harbor, North- 
east New Guinea. 


Subgenus TRIPTEROIDES Giles 


DIAGNOsIs.—Seta B as long as, or longer 
than, the following tergite on segments II 
through VII. Paddles with blunt, almost squared 


apices. 


Key to Species of Tripteroides (Tripteroides) 


Seta C on segments II, III, V, and VII simple; 
seta 1 on segments II through VI simple 
(Fig. 13). ...T. bimaculipes 

Seta C on segments IL, Il, V, and VII three- 
or four-branched; seta 1 on segments II 
through VI two- or three- branched (Fig. 
| een ..T. brevipalpis 


Tripteroides (Tripeeroides) bimaculipes 
(Theobald) 1905 
Fig. 13 


CEPHALOTHORAX.—Postocular: 1 very long, 
twice length of trumpet, two-branched, slightly 
plumose; 2 long, two-branched; 3 long, two- 
branched. 

Anterothoracic: 4 medium, two-branched; 5 me- 
dium, two-branched; 6 small, simple; 7 medium, 
two-branched. 

Dorsal: 8 long, two-thirds length of trumpet, 
two-branched. 

Supra-alar: 9 medium, simple or two-forked. 
10 small, two-forked; 11 long, 


stout, simple; 12 long, stout, plumose, simple or 


Metanotum: 


occasionally two- or three-forked near apex. 
Short, length about four times its 
greatest diameter; pinna about one-fourth of 
total length; tracheoid area represented by only 
two or three rings at base; darkest pigment 
near center, both ends lighter. 


Trumpet: 
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ABDOMEN.—Segment I: H small, simple; K 

long, stout, simple; L small, two-branched, rarely 
simple or three-forked; M small, usually two- 
branched, range from simple to four-branched; 
s and T long, simple, subequal to each other; 
U small, simple. 
Segment II: A small, simple; B long, stout, sim- 
ple; c small, two-branched, occasionally simple 
or three-branched; 
simple; 2 long, stout, simple, subequal to B in 
length; 3 small, 
branched; 
simple or three-branched; 5 minute, simple on 
this and all following segments. 


small, simple; 1 small, 


two-branched or rarely three- 
small, two-branched, occasionally 





Fic. 13. Tripteroides bimaculipes: dorsal aspect of 
right half of abdomen of female from Amsterdam 
Island, Dutch New Guinea. 
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Segment Ill: A small, simple; B long, stout, sim- 
ple; C small, simple; 1 small, simple, rarely two- 


+ 


branched; 2 small, two-branched or occasionally 
simple or three-branched; 3 represented only by 
its socket on this and segments IV and V; 


{ small, vtwo-branched, occasionally  three- 


branched. 
Segment IV; A small, simple; B long, stout, sim- 


ple; c small, two-branched, rarely  three- 


branched; c’ small, simple; 1 small, simple or 


p] 


two-branched; 2 small, two-branched, or occa- 


sionally three-branched; 4 small, two- or three- 


branched, or occasionally simple or four- 
branched. 
Segment V; A small, simple; B long, stout, sim- 


ple; c small, two-branched or occasionally sim- 
ple or three-branched; c’ small, simple; 1 small, 
simple or occasionally two-branched; 2 small, 
three-branched, range from simple to four- 
branched; 4 small, simple, rarely two-forked. 
Segment VI: A small, simple; B long, stout, sim- 
ple; c small, two-branched, range from simple 
to three-branched; C’ small, simple; 1 small, 
simple or rarely two-branched; 2 small, two- 
branched or occasionally simple or three- 
branched; 3 absent; 4 small, simple or rarely 
two-forked. 
Segment VII: A large, conspicuous, fan-like, 
eight- to thirteen-branched, plumose tuft, usu- 
ally nine- or ten-branched; B long, about twice 
the length of A, stout, simple; C small, simple, 
rarely two-branched or three-forked; C’ small, 
simple; 1 small, stout, four-branched, occasion- 
ally three- or five-branched; 2 small, simple, 
rarely two-branched; 4 small, simple. 
Segment VIII: A large, conspicuous, fan-like, 
ten- to twenty-branched, plumose tuft exceed- 
ing the apices of the paddles in length, averages 
seventeen-branched; A’ small, simple. 
Paddles: Short, generally blunt-tipped, almost 
squared; not exceeding the branches of A-VIII 
in length; margins smooth, lacking terminal 
setae; midrib not quite reaching apex, dividing 
paddle unequally, the lateral face being about 
three times as wide as the medial face. 
SPECIMENS EXAMINED.—The pupal exuviae 


of four males and six females from Hilimoi and 
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KanaKope, Milne Bay, Papua, and Amsterdam 
Island, Dutch New Guinea. 


Tripteroides (Tripteroides) brevipalpis 
Brug 1934 
Fig. 14 

CEPHALOTHORAX.—Postocular: 1 very long, 
about twice length of trumpet, two-branched; 
2 long, two-branched; 3 long, three-branched. 
Anterothoracic: 4 medium, two- or three- 
branched; 5 long, three-branched; 6 small, sim- 
ple; 7 medium, two-branched. 
Dorsal; 8 long, slightly longer than trumpet. 
two-branched. 
Supra-alar: 9 medium, two-branched. 
Metanotum: 10 small, two-branched, occasion- 
ally simple or three-branched; 11 long, simple; 
12 long, two- or three-forked, occasionally sim- 
ple, usually slightly plumose. 
Trumpet: Funnel-shaped, length about four and 
one-half times the greatest diameter of the 
meatus; pinna about one-fourth of the total 
length; tracheoid area represented by only two 
or three rings at base; darkest pigment near 
middle, both ends lighter. 

ABDOMEN.—Segment I: H small, simple; K 
long, stout, simple; L small, simple or rarely two- 
or three-forked; M small, usually two- or three- 
branched, range from simple to four-branched; 
s and T long, simple, subequal in length; U 
minute, simple. 
Segment Il; A very small, simple; B long, stout, 
simple; C small, three-branched, occasionally 
two- to five-branched; Cc’ small, simple on this 
and all following segments; 1 small, simple; 2 
long, stout, simple, subequal to B; 3 small, three- 
branched, range from simple to four-branched; 
4 small, two- or three-branched, range from 
two- to four-branched. 
Segment III: A very small, simple; B long, stout, 
simple; Cc small, three-branched, range from 
two- to four-branched; 1 small, two-branched 
or rarely three-branched; 2 small, two-branched, 
occasionally simple or three-branched; 3 repre- 
sented only by its socket on this and segments 
IV and V; 4 small, two- or three-branched, range 
from two- to five-branched. 
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Segment IV: A very small, simple; B long, stout, 
simple; C small, three- or four-branched, rarely 
five-branched; 1 small, two- or three-branched: 

small, two-branched or occasionally simple 
or three-branched; 4 small, two- or three- 
branched, range from simple to four-branched. 
Segment V;: A very small, simple; B long, stout, 
small, three- or four-branched; 1 
small, two- or three-branched; 2 small, three- 


simple; C 


branched, range from two- to four-branched; 
i small, simple. 

Segment VI; A very small, simple; B long, stout, 
simple; C small, three-branched or occasionally 


two- or four-branched; 1 small, two- or three- 





Fic. 14. Tripteroides brevipalpis: dorsal aspect of 
right half of abdomen of female from Mios Woendi, 
Dutch New Guinea. 


branched; 2 small, three-branched, range from 
simple to three-branched; 3 absent; 4 small, 
simple. 
Segment VII: A large, conspicuous, fan-like, ten- 
to seventeen-branched, plumose tuft, usually 
thirteen-branched; B very long, stout, simple; 
c small, two- to four-branched; 1 small, stout, 
four- or five-branched, occasionally three- or 
six-branched; 2 small, simple or occasionally 
two-branched or forked; 4 small, simple or 
occasionally two-branched or forked. 
Segment VIII; A large, conspicuous, fan-like, 
fifteen- to twenty-one-branched, plumose tuft 
exceeding the apices of the paddles in length, 
usually twenty-branched; A’ small, simple. 
Paddles: Short, generally blunt-tipped and not 
exceeding the branches of A-VIII in length; 
margins smooth; without terminal setae; mid- 
rib not quite reaching apex, dividing the paddle 
unequally, the lateral face being about three 
times the width of the medial face 
SPECIMENS EXAMINED.—The pupal exuviae 
of four males and four females from Mios 
Woendi, Dutch New Guinea. 


Genus HARPAGOMYIA De Meijere 


DIAGNOsis.—Trumpet very short, with small, 
almost circular opening; outer wall wholly 
reticulate, the thin inner wall more obviously 
separated from the outer wall than usual, its 
basal part with some annular ridges. Upper 
postocular seta (1) of cephalothorax very long, 
split to the base stout 
branches; dorsal seta (8) placed well behind 
trumpets. Abdomen with setae H and K not far 
apart, K long and simple, all the other setae 
(including $) quite small. Setae A and B on 
segment II long and simple; C not quite so long, 
forked above base. Setae A and C on III-VI 
small; B long and simple, increasing in length 
from segment III to VI. Setae A-VII and A-VIII 
forming large fan-shaped tufts, largest on VIII 
and slightly shorter than paddle in length. Pad- 
dies small, broad at base and pointed at tip, 


into two equally 


without terminal setae, medial face rather nar- 
row. 
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Harpagomyia genurostris (Leicester) 1908 


Our pupal specimens of this species from 
Saidor, Northeast New Guinea, were lost due 
to breakage in shipment, hence a complete de- 
scription cannot be given. However, this is 
the only species of the genus known from New 
Guinea so the generic diagnosis should be suf- 
ficient to place any specimens from the island. 

The species has been partially described 
but inaccurately figured by Jacobson (1911: 
161) and De Meijeré (1911: 164) from the 
Dutch East Indies and partially figured but not 
described by Bohart and Ingram (1946: 54) 
from Okinawa. The following descriptive notes 
have been translated and rewritten from De 
Meijere. 

CEPHALOTHORAX.—Behind the upper eye- 
spot stands a long double hair (median post- 
ocular seta), which beyond the middle shows a 
strong bending; under the eye one finds a much 
shorter, simple or double seta (upper post- 
ocular). The thorax also bears in front two 
short double hairs, one behind the other (upper 
and lower anterothoracic). On the middle, also, 
are the respiratory trumpets. These are long, 
in the upper half almost entirely of equal 
width, straight truncate at the end, and with 
a few deep incisions on the inner side. 

ABDOMEN.—On the last abdominal segment 
are the customary, well-developed, multifid fan- 
(A-VIII). 
more hairs close to the corner, which are mostly 
sessile, those lying on the lateral sides (evi- 


dently seta B) are particularly long and surpass 


hairs The dorsum always shows 


the next following segment in length. The next 
to the last and the last segments always bear 
a multifid fan-hair on the posterior outer corner. 
The paddles are little pigmented, with an incon- 
spicuous midrib, long and acuminate apically, 
terminal seta missing, the margin is extremely 
fine-toothed on the medial side only, the rest 
smooth. The abdomen is yellow-white, while 
on the back it has a characteristic black pat- 
tern. 
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Genus HODGESIA Theobald 


DIAGNOsIS.—Readily distinguished from al 
other mosquito pupae by the form of the trum 
pets, which are described by Wigglesworth 
(1929: 60) as follows: 


Trumpets small and of highly characteristic 
structure, being cleft almost to the base in the 
form of two leaflets. Outer leaflet four times as 
long as its average width, with more or less 
longitudinal strigulae and with numerous mi- 
nute scale-like denticles on the outer surface. 
Inner leaflet only half the width of the outer 
and with a bifid tip; it has the same longitu- 
dinal or oblique strigulation, but is without the 
minute denticles of the outer leaflet; its an- 
terior margin and tip are clothed with fine 
hairs and the posterior margin is reflected in- 
wards away from the outer leaflet. 
The cephalothoracic and almost all the ab- 
dominal setae are small and inconspicuous. The 
dorsal seta (8) of the cephalothorax is placed 
in front of the trumpets. 

The pupa of none of the three New Guinean 
species has been described. 


Genus URANOTAENIA Lynch-Arribalzaga 


DIAGNOsIs.—As in culicine genera the inner 
wall of the trumpet is not separated from the 
outer (in contrast to Harpagomyia), and the 
following features are found in the abdominal 
chaetotaxy. Setae H and K close together, but 
well apart from L and M; S somewhat larger 
than these; the float-hair usually large and den- 
dritic. Seta 2-II long, markedly longer than 
other setae of the segment. Setae A-III through 
VI small and spine-like; A-VII and A-VIII very 
variable according to the species. Segment IX 
always with a small seta on its posterolateral 
corners. 

DiscussIon.—As noted by Edwards (1941: 
364) it is surprising that the pupal stage of 
Uranotaenia is not better defined in view of 
the distinctive position of the genus on adult 
characters. Perhaps the readiest means of diag- 
nosis is the pair of setae on segment 1X which 
are always at least equal to the length of that 
segment; these setae are also present in Aedo- 
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yia and in most, if not all, Culex, but in these 
genera they are shorter, stout, and often diffi- 
cult to see. The paddles of Uranotaenia usually 
have the medial face much wider than the lat- 
eral face, but this is not a constant feature. The 
dorsal setae (8) of the cephalothorax are placed 
between the trumpets in most Uranotaenia as 
in most Aedes, not behind them as in Mega- 
rhinus, Harpagomyia, Ficalbia, and, usually, 
Culex, but this feature is not quite constant 
either. In most of the species, one of the antero- 
thoracic setae (seta 6 in the known New 
Guinean species) is lengthened and thickened. 


Key to Species of Uranotaenia 


|. Trumpets short, their total length less than 
three times the greatest diameter of the 
meatus; tracheoid area greatly reduced, 
comprising less than one-fifth the total 
length of the trumpet...... ; 
Jiciieniibies (Subgenus Pseudoficalbia) ... 
Trumpets moderate to very long, their to- 
tal length more than four times the 
greatest diameter of the meatus; tra- 
cheoid area not reduced, comprising 
more than two-fifths of the total wen 
UF Te I a etasnsicincccscensctimcsinn : 
. (Subgenus Uranotaenia).... 4 
2. Setae a-VII and A-VIII long, at least equal 
to the length of their respective seg- 
ments, two- or three-branched; seta B 
on segments IV—VII long, more than 
one-half the length of the segments; 
with an irregular line of black —— 
on base of paddle (Fig. 15)......U. papua 
Setae A-VII and A-VIII short, not mor’ 
than one-half as long as their respective 
segments, always simple; seta B on seg- 
ments IV—VII short, always less than 
one-half the length of the segments; 
paddle without pigment....... Siaal oe 
3. Seta 1 on segment II three- or four- 
branched (Fig. 16)............ U. nigerrima 
Seta 1 on segment II simple...................... 
Ee EO a U. quadrimaculata 
4. Seta B on segments V—VII very long, 
greatly exceeding length of segments, 
two- or three-branched (Fig. 17) ........ 
U. albescens 
Seta B on segments V—VII long, exceed- 
ing length of segment only slightly on 
V, not exceeding segment on VI and 
VII; usually three- or four-branched 
Je ) ae U. argyrotarsis 
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Uranotaenia (Pseudoficalbia) papua Brug 
1924 


Fig. 15 
DIAGNOsIs.—With the typical characteristics 
of the subgenus. Readily separated from other 
known Pseudoficaibia from New Guinea in hav- 
ing setae A-VII and A-VIII longer and two- to 
three-branched and seta B on segments IV—VII 
more than one-half the length of the segment. 


CEPHALOTHORAX.—Postocular: 1 medium, 
simple; 2 small, two-branched; 3 small, two- 
branched. 

4 small, simple; 5 small, four- 
branched; 6 long, greater than length of trum- 
pet, stout, simple; 7 small, three-branched. 
Dorsal: 8 long, three-fifths length of trumpet, 
two-branched. 


Anterothoracic: 


Supra-alar: 9 small, simple or two-branched. 
Metanotum: 10 long, simple; 11 long, simple; 
12 medium, simple. 

Trumpet: Short, total length about two and one- 
third times the greatest diameter of the meatus; 
pinna short, less than one-fourth of the total 
length; tracheoid area reduced to basal one-fifth 
of trumpet, with a small spot of dark pigment. 


ABDOMEN.—Segment I: H small, simple; K 
long, stout, simple; L small, simple or two- 
forked; M small, two-forked or branched, occa- 
sionally simple or three-branched; s long, simple; 
T small, two-branched or forked, occasionally 
simple or three-branched; U small, simple. 


Segment Il: A small, simple spine; B long, 


, 


simple; C medium, simple; Cc’ medium, simple 
or rarely two-branched; 1 medium, two- 
branched; 2 long, simple; 3 small, simple or 
occasionally three-branched or forked; 4 me- 
dium, simple; 5 medium, simple on this and all 
following segments. 

Segment Ill; A small, simple; B medium, simple; 
Cc medium, simple or occasionally two-forked; 
c’ small, simple on this and all following seg- 
ments; 1 medium, simple; 2 small, simple or 
two-forked near base; 3 represented only by its 
socket on this and segments IV and V; 4 small, 
simple. 











Segment IV: A medium, simple; B long, simple; 
C medium, simple or occasionally two-branched; 
1 medium, simple; 2 small, two-branched or 
forked near base, occasionally simple; 4 small, 
simple or two-forked, occasionally three- or 
four-forked. 

Segment V: A medium, simple; B long, simple; 
Cc small, simple; 1 medium, simple or two- 
forked, occasionally three- or four-forked; 2 
small, simple or two-branched, occasionally 
three-forked; 4 small, simple or two-forked, oc- 
casionally three-forked. 


Segment VI; A long, simple or occasionally with 
a small side branch; B long, simple; C small, 
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Fic. 15. Uranotaenia papua: dorsal aspect of risht 


half of abdomen of male from Mios Woendi, Dutch 
New Guinea. 
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simple; | medium, two-branched or forked nea 
base, occasionally simple or three-branched; 

small, simple or two-branched; 3 absent; 4 me 
dium, simple or two-branched, occasional 
three-branched. 

Segment VII: A very long, reaching posterio: 
margin of segment VIII, usually two-branched 
only rarely simple; B long, simple; C medium 
simple; 1 very small, well removed from lateral! 
margin, usually simple, 


occasionally two 


branched; 2 small, simple or two-forked; 4 
small, simple or two-forked. 

Segment VIII: A very long, strong, two-branched 
or rarely three-branched; A’ medium, simple or 
occasionally two- to four-forked. 

Segment IX: v medium, stout, simple. 

Paddle: Roughly oval, length greater than 
width; margin of apical one-half finely serrate 
laterally, coarsely serrate medially; midrib strong, 
dividing the paddle unequally, the lateral face 
being about two-thirds the greatest width of the 
medial face; with an irregular line of black pig- 
ment across the base of the paddle; terminal seta 
medium, simple; accessory seta small, about one- 
half length of terminal seta, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of twelve males and seven females from Hili- 
moi, Milne Bay, Papua; Draeger Harbor, North- 
east New Guinea; and Mios Woendi, Dutch 
New Guinea. 


Uranotaenia (Pseudoficalbia) nigerrima 
Taylor 1914 
Fig. 16 


DIAGNOSIS.—With the typical characteristics 
of the subgenus Psewdoficalbia: trumpets short, 
their total length about two and one-fourth 
times the greatest diameter of the meatus; tra- 
cheoid area reduced to only a few basal rings; 
with both terminal and accessory setae on pad- 
dles. Setae A-VII and A-VIII, as well as seta B 
on segments IV—VII, short, less than one-half 
the length of their respective segments. Very 
similar to U. guadrimaculata, but separable from 
it in having seta 1 on segment II three- or four- 
branched while on gwadrimaculata this seta is 
simple. 
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CEPHALOTHORAX.—Postocular; 1 medium, 
simple; 2 small, three-forked; 3 medium, two- 
branched. 
Anterothoracic: 4 medium, two- or three-forked 
near apex; 5 medium, four-branched; 6 long, 
stout, simple; 7 small, two- or three-forked. 
Dorsal: 8 long, two-thirds length of trumpet, 
three- or four-branched. 
Supra-alar: 9 long, simple. 
Metanotum: 10 medium, stout, simple or two- 
forked; 11 long, stout, simple; 12 long, slender, 
simple. 
Trumpet: Short, length about two and one- 
fourth times the greatest diameter of the meatus; 
pinna short, about one-third of total length; 
tracheoid area reduced to three or four basal 
rings; with a small spot of dark pigment in the 
tracheoid area. 

ABDOMEN.—Segment I; H medium, simple; 
K long, stout, simple; L small, simple; M small, 
two- or three-branched or only rarely simple or 
four-branched; $ small, simple; T small, two- to 
four-branched; U minute, simple. 
Segment Il: A small, simple spine; B medium, 
stout, simple; C medium, stout, two-forked or 
occasionally simple or three-forked; c’ medium, 
simple spine; 1 medium, three-branched or oc- 
casionally two- to four-branched or rarely simple; 
2 small, stout, simple; 3 very small, two-branched 
or occasionally simple or three-branched; 4 me- 
dium, stout, simple; 5 minute, simple on this 
and all following segments. 
Segment Ill: A small, simple spine; B medium, 
stout, simple; C small, two-branched or occasion- 
ally simple or three-branched; Cc’ small, simple 
on this and all following segments; 1 small, 
simple or occasionally two-branched or forked; 


2 small, two-forked, occasionally simple or two- 


branched; 3 represented only by its socket on 
this and segments IV and V; 4 medium, stout, 
simple. 

Segment IV: A small, simple spine; B medium, 
stout, simple; C small, two-branched or occa- 
sionally simple to four-branched; 1 small, simple 
or two-branched; 2 small, two-branched or occa- 
sionally simple; 4 small, three-branched, range 
from two- to four-branched. 
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Segment V: A small, stout, simple spine; B me- 
dium, stout, simple; C small, two-branched or 
occasionally simple or three-branched; 1 small, 
simple or occasionally two-branched or two- 
forked; 2 small, two- or three-branched; 4 small, 
two-branched or occasionally three-branched. 
Segment VI: A small, stout, simple spine; B me- 
dium, stout, simple; C small, two-branched or 
occasionally simple to four-branched; 1 small, 
simple; small, two-branched, range from 
simple to three-branched; 3 absent; 4 small, two- 
branched or forked, range from simple to three- 
branched. 

Segment VII: A small, stout, simple; B medium, 


stout, simple; C small, two-branched or occasion- 
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Fic. 16. Uranotaenia nigerrima: dorsal aspect of 
right half of abdomen of male from Hilimoi, Papua. 








~ 


ally simple or three-branched; 1 small, simple; 
2 small, simple or two-branched; 4 small, simple 
or two-branched. 

Segment VIII: A medium, stout, simple; A’ 
small, simple or rarely two-branched. 

Segment IX: v small, stout, simple. 

Paddle: Rounded, length slightly exceeding 
greatest width; margin finely serrate laterally, 
more coarsely serrate medially; apex notched at 
end of midrib; midrib strong, almost reaching 
apex, dividing paddle unequally, the lateral face 
approximately two-thirds the width of the me- 
dial face; without pigment; terminal seta very 
small, simple; accessory seta medium, stout, 
simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of nine males and twelve females from Gama- 
dodo and Hilimoi, Milne Bay, Papua, and 
Draeger Harbor, Northeast New Guinea. 


Uranotaenia (Pseudoficalbia) quadrimacu- 
lata Paine and Edwards 1929 

Pupa described diagnostically without figures 
by Paine and Edwards (1929: 313) from Gua- 
dalcanal, Solomon Islands. Since we have no 
New Guinean specimens in our collections the 
following descriptive notes have been taken en- 
tirely from the above paper. 

DIAGNOSIS.—With the typical characters of 
the subgenus. Very close to U. nigerrima, but 
apparently separable from it in having seta 1 on 
segment II simple. 

CEPHALOTHORAX.—Dorsal: 8 three- to four- 
branched, placed behind trumpet. 

Trumpet: Short, only about twice as long as its 
greatest breadth; on the middle of inner mar- 
gin is a small, semicircular emargination. 

ABDOMEN.—Segment II: 1 and 2 
simple, placed close together near lateral margin. 
Segments II-VI; “Each with short stiff bristle 


strong, 


laterally, somewhat behind the posterior corner, 
and a simple sublateral bristle, about two-thirds 
as long as the segment on posterior margin; re- 
maining bristles on segment minute and incon- 
spicuous, except that segment VII has additional 
simple bristle at posterior corner.” 

Segment VIII: A simple or bifid. 
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Paddle: “With the part within midrib much 
longer than the outer part, also more extended 
apically, where it is provided with a loose fringe 
of spinules; on outer part of paddle the spiny 
fringe is much shorter and closer.” Terminal 
seta small, simple; accessory seta longer, simple. 


Uranotaenia (Uranotaenia) albescens Taylor 
1914 
Fig. 17 


CEPHALOTHORAX.—Postocular: 1 medium, 
eleven-forked; 2 medium, six-forked; 3 medium, 
five-forked. 

Anterothoracic: 4 medium, four- to five-forked; 
5 long, three-branched; 6 very long, stout, sim- 
ple; 7 medium, three-forked. 

Dorsal: 8 very long, plumose, simple or two- 
branched. 

Supra-alar: 9 missing from specimen. 
Metanotum: 10 fairly long, three-branched; 11 
fairly long, three-forked; 12 fairly long, five- to 
seven-branched. 

Trumpet: Long, tubular, length about ten times 
the greatest diameter of the meatus; pinna short, 
expanded at tip; tracheoid portion dark, remain- 
der of trumpet pale. 

ABDOMEN.—-Segment I: H long, simple; K 
long, two-forked near middle; L very small, 
three- to five-forked near middle; M _ small, 
simple or two-forked; s long, two-forked near 
base; T medium, simple; U small, two-forked. 
Segment II: A medium or small, simple; B long, 
two-forked near middle; c long, eight-branched; 
c’ small, three- or four-forked near apex; 1 me- 
dium, three-forked near middle; 2 long, two- 
branched, most conspicuous seta on the segment; 
3 medium, three-forked near base; 4 long, 
simple; 5 minute, simple on this and all follow- 
ing segments. 

Segment III; A small, simple spine; B medium, 
three-forked near middle or simple; c long, with 
eight branches; C’ very small, simple or two- 
branched; 1 long, three-branched; 2 small, 
simple; 3 represented only by its socket on this 
and segments IV and V; 4 small, five-branched. 
Segment IV: A small, simple spine; B long, four- 
branched; c long, five- to six-branched; C’ very 
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small, simple; 1 medium, three-branched; 2 
small, simple; 4 medium, four- or five-forked 
near middle. 

Segment V: A small, simple spine; B very long, 
exceeding posterior margin of segment VI, three- 
branched; C similar to B but shorter, four- 
branched; Cc’ very small, simple; 1 medium, 
three-branched; 2 small, three- or four-forked 
near apex; 4 small, simple. 

Segment VI: A small, simple spine; B very long, 
equal to B-V, three-branched; Cc long, equal to 
c-V, four-branched; C’ very small, simple; 1 me- 
dium, three-branched; 2 medium, simple or 
three-forked near apex; 3 absent; 4 medium, 
simple. 





Fic. 17. Uranotaenia albescens: dorsal aspect of 
right half of abdomen of male from WagaWaga, 
Papua. 
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Segment VII: A medium, simple; B very long, 
similar to B-VI, two- or three-branched; Cc long, 
four-branched; Cc’ very small, simple; 1 small, 
four-forked near middle; 2 long, simple or three- 
forked near apex; 4 small, three- or four-forked 
near apex. 
Segment VIII; A medium, stout, four- or five- 
branched; A’ medium, four-forked near middle. 
Segment IX: v small, stout, simple. 
Paddle: Long, oval; margin of apical two-thirds 
serrate laterally, only apical one-third serrate 
medially; midrib strong, dividing paddle un- 
equally, the lateral face a little more than one- 
half as wide as the medial face; terminal seta 
minute, simple; accessory seta absent. 
SPECIMEN EXAMINED.—The pupal exuvium 
of a single male from WagaWaga, Milne Bay, 
Papua. 


Uranotaenia (Uranotaenia) argyrotarsis 
Leicester 1908 
Fig. 18 


This pupa was partially described, without 
figures, by Paine and Edwards (1929: 312) 
from the Solomon Islands. 

CEPHALOTHORAX. — Postocular: 1 long, 
seven- or eight-forked near base, rarely less; 2 
long, slightly shorter than 1, usually eight- 
forked near base, rarely six-forked; 3 long, usu- 
ally six-forked near base, rarely three-forked. 
Anterothoracic: 4 long, six- or five-forked near 
base; 5 medium, four-forked near base; 6 very 
long, stout, exceeding length of trumpet, simple; 
7 medium, two- or three-forked near middle. 


Dorsal: 8 very long, about equal to trumpet in 
length, five- to eight-forked near base. 
Supra-alar: 9 small, three- to five-forked near 
base. 


Metanotum: 10 small, three- to four-forked near 

base; 11 small, two-forked near middle; 12 long, 

three- to five-forked near base. 

Trumpet: Moderately long, total length about 

four and one-half times greatest diameter of 

meatus; uniformly dark pigmented. 
ABDOMEN.—Segment I: H medium, simple; 


K medium, three-forked near base; L small, 
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simple or two- to three-forked at apex; M small, 
three- to four-forked near base, rarely five- 
forked; s long, usually three-forked near base, 
rarely simple or two-forked; T medium, two- to 
four-forked near basal one-fourth; U very small, 
simple. 

Segment Il; A small, simple spine; B medium, 
usually three-forked near base, rarely simple or 
two-forked; C five-forked 
basally, each branch itself being forked further 
out; C’ 


medium, three- to 
medium, three- to four-forked; 1 me- 
dium, three-forked near basal one- 
fourth; 2 long, two-forked near base; 3 small, 
two- or three-forked near apex, rarely simple; 4 


two- or 
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FiG. 18. Uranotaenia argyrotarsis: dorsal aspect of 
right half of abdomen of male from WagaWaga, 
Papua. 
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long, simple; 5 minute, simple on this and a 
following segments. 

Segment Ill; A small, simple spine; B mediun 
two- or three-forked near base, rarely simple; 
medium, three- to six-forked near base; C’ small, 
simple on this and all following segments excey 
VIII from which it is absent; 1 medium, usualli 
two-forked, occasionally three- or four-forked 
2 small, two-forked near apex; 3 represented 
only by its socket; 4 medium, four- to five 
forked near base. 

Segment IV: A small, simple spine; B long, 
reaching to anterior part of segment VI, four 
or five-branched, rarely three-branched; C similar 
to B, five- or six-branched; 1 small, three- or 
four-forked near base; 2 very small, simple or 
rarely three-forked near apex; 3 represented only 
by its socket; 4 small, two- to five-forked near 
basal one-fourth. 

Segment V: A small, simple spine; B similar to 
B-IV, three- or four-branched; C similar to C-IV, 
three- to six-branched, usually five; 1 long, 
three- or four-forked near base; 2 small, three- 
to five-forked near base; 3 represented only by 
its socket; 4 small, two- or three-forked near 
base. 

Segment VI: A small, simple spine; B similar to 
B-V, but not quite as long, three- or four- 
branched; C similar to C-V but not as long, three- 
or four-branched; 
forked near base; 2 


1 medium, three- or four- 
small, two- to four-forked 
near basal one-fourth; 3 absent; 4 small, usually 
simple, occasionally two- or three-forked near 

apex. 

Segment VII; A small, three-branched; B similar 
to B-VI, two- to five-branched; C similar to c-VI, 

two- to four-branched; 1 small, three-forked 
near base; 2 medium, usually simple, occasion- 

ally two-forked near apex; 4 medium, three- to 

five-forked near base. 

Segment VIII: A medium-long, two- or three- 

branched; A’ medium, two-forked near apex or 

simple. 

Segment IX: v small, simple. 

Paddle: Elongate, more or less pointed; margin 

very finely serrate laterally, becoming coarser 
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apically and medially; midrib strong, dividing 
paddle unequally, the lateral face about one-half 
the width of the medial face; with an irregular 
bar of black pigment across the base of the 
paddle; terminal seta minute, very difficult to 
see ON some specimens, simple; accessory seta 
absent. 

SPECIMENS EXAMINED.—The pupal exuviae 
of six males and eleven females from Gamadodo, 


WagaW aga, and Hilimoi, Milne Bay, Papua. 


Uranotaenia (Uranotaenia) neotibialis King 
and Hoogstraal 1947 


Pupal trumpet described and figured by King 
and Hoogstraal (1947: 590) from Hollandia, 
Dutch New Guinea, as follows: “Moderately 
long, length .46 mm., diameter .043 at narrow- 
est point, pigmented apically and on basal half.” 


Uranotaenia (Uranotaenia) setosa King and 
Hoogstraal 1947 


Pupal trumpet described and figured by King 
and Hoogstraal (1947: 585) from Hollandia, 
Dutch New Guinea, as follows: “Long and slen- 
der (length .58 mm.; width at narrowest point 
028 mm.), somewhat flared at tip, pigmented 
apically and on basal two-fifths.” 


Uranotaenia (Uranotaenia) tibioclada King 
and Hoogstraal 1947 


Pupal trumpet described and figured by King 
and Hoogstraal (1947: 593) from Dobodura, 
Northeast New Guinea, as follows: “Very long 
and slender, length 1.05 mm., diameter .05 at 
narrowest point; pigmented on basal half and at 
apex. 


Genus FICALBIA Theobald 


DIAGNOsIS.—According to Edwards (1941: 
374) the species of Ficalbia are so diverse in the 
pupal stage that it is difficult to give an adequate 
generic diagnosis that will apply to all of them. 
Two characters common to all known species 
are: trumpets with at least the basal one-half 
(usually much more) tracheoid; paddles narrow 
at the base and without buttress. 
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Subgenus MIMOMYIA Theobald 

DIAGNOsIs.— The following characters are 
common to all known species. Trumpets long, 
with more than proximal one-half tracheoid. 
Float-hair fully developed or reduced but al- 
ways branched. Dorsal seta (8) of cephalo- 
thorax not stout, usually multiple and always 
inserted far behind the trumpets. Main abdom- 
inal setae sometimes forming large tufts but not 
conspicuously black. On segments III—VII, seta 
c’ is on the margin internal to C; on VII, setae 
2 and 4 are both absent. Segment VIII is longer 
than in most culicine pupae, being almost as 
long as broad; seta A-VIII very small and incon- 
spicuous. 

The pupae of the two species recorded from 
New Guinea remain unknown. 


Subgenus ETORLEPTIOMYIA Theobald 


DIAGNOsIs.—In all the four known species 
of this subgenus the trumpets are very long, 
slender, and flexible, and are tracheoid for more 
than three-fourths of their length. The dorsal 
seta (8) of cephalothorax is placed far behind 
the base of the trumpets as in the subgenus Mi- 
momyia, but it is stout or very stout in Etorlep- 
tiomyia. The float-hair is reduced to a small, 
stout, simple seta. The abdomen has many 
strong black tufts, including A-VIII. The pad- 
dles are at least five times as long as their great- 
est width with both margins strongly denticu- 
late and with no setae at tip. On segments IV- 
VI, seta C’ is on the posterior margin between B 
and ¢. 


Ficalbia (Etorleptiomyia) elegans (Taylor) 
1914 
Fig. 19 


The pupa was described without figures by 
Taylor (1929: 271) from Townsville, Aus- 
tralia. 

CEPHALOTHORAX.—Postocular: 1 medium, 
simple; 2 small, simple; 3 long, simple. 
Anterothoracic: 4 small, simple; 5 small, simple; 
6 very long, simple; 7 small, simple. 

Dorsal: 8 medium, stout, black, far behind 
trumpets. 








Supra-alar: 9 small, two- or three-forked near 
middle. 
Metanotum: 10 very long, black, simple; 11 
long, simple; 12 small, two-forked near middle, 
pale. 
Trumpet: Very long, tubular, equal to length of 
abdominal segments I—-VIII; tracheoid portion 
extending over three-fourths of the length of 
the trumpet, darkly pigmented; pinna short, 
slightly flared, pale colored along with reticulate 
portion. 

ABDOMEN.—Segment I: H very long, simple; 
K very long, simple; L small, two-forked; M 
long, simple; s long, simple; T small, simple; U 
small, simple; float-hair small, stout, simple. 
Segment Il: A short, simple spine; B very long, 
simple; C very long, two-branched; 1 medium, 
simple; 2 small, three-forked; 3 long, two- 
branched; 4 long, simple. 
Segment Ill: A short, simple spine; B very long, 
simple; C very long, four-branched; C’ short, 
simple; 1 medium, simple; 2 long, simple; 3 
represented only by its socket on this and seg- 
ments IV and V; 4 long, two-branched. 
Segment IV: A short, simple spine; B very long, 
three-branched; C very long, five-branched; C’ 
small, simple; 1 medium, simple; 2 long, simple; 
4 long, simple. 
Segment V: A short, simple spine; B very long, 
three-branched; Cc very long, four-branched; Cc’ 
small, simple; 1 a little longer than 1-IV, simple; 
2 small, simple; 4 small, simple. 
Segment VI: A short, simple spine; B very long, 
three-branched; C very long, four-branched; C’ 
small, simple; 1 medium-long, simple; 2 small, 
simple; 3 absent; 4 small, simple. 
Segment VII: A short, simple spine; B very long, 
three-branched; C exceedingly long, reaching to 
middle of paddle, three-branched; Cc’ small, sim- 
ple; 1 medium, three-branched; 2 small, simple; 
4 small, simple. 
Segment VIII: A very long, eight-branched; A’ 
small, two-forked. 
Paddle: Long and narrow, length about seven 
times greatest width; with a pale brownish tint 
except on the apical third; midrib well devel- 
oped; without terminal setae; margin with a 
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Fic. 19. Ficalbia elegans: pupal trumpet and dor- 
sal aspect of abdomen of male from Chacon Swamp, 
Guadalcanal, Solomon Islands. 


fringe composed of tooth-like processes ex- 
tending right around the apex, the processes 
increasing in size from the base to the apex, 
especially on the medial margin. 


SPECIMENS EXAMINED.—The pupal exuviae 
of one male and one female from Chacon 
Swamp, Guadalcanal, Solomon Islands, collected 


by John N. Belkin. 





Fic. 20. Mansonia, subgenus Coquillettidia: char- 
acteristic trumpet (after Edwards, 1941). 
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Genus MANSONIA Blanchard 


DIAGNOSIS. — The two main features by 
which pupae of Mansonia differ from those of 
other mosquitoes are the modification of the 
tip of the trumpet for the purpose of piercing 
plant roots and the replacement of the float- 
hairs by minute simple setae. Also, all setae 
of the body are simple; setae H and K wide 
apart, K much nearer to L and M than to H on 
segment I. Paddles narrow and deeply notched 
at the tip, without setae; both lateral and medial 
margins with small denticles. 


Subgenus COQUILLETTIDIA Dyar 
Fig. 20 


DIAGNOSIS.—Trumpet long, mainly cylindri- 
cal, but the meatus narrowed for a short dis- 
tance before base of pinna, and with a line of 
weakness at this point, so that the pinna can 
very readily be broken off; meatus tracheoid 
for the greater part of its length; pinna entire, 
with numerous ridges which presumably serve 
to hold it firmly in the plant root after insertion. 
Abdomen shagreened with minute points, ex- 
cept on more or less circular areas occupying 
the middle one-third of each tergite, these 
areas being practically smooth but outlined with 
an irregular series of fine wrinkles; on the pos- 
terior margins of the tergites the points are a 
little larger and produce a finely serrated edge. 
All the abdominal setae, including A, B, and C, 
minute, pale, and often difficult to find. 


Mansonia (Coquillettidia) xanthogaster 
(Edwards) 1924 
Fig. 21 


The pupa has not been described, but Taylor 
(1944: 126) published figures of the paddles 
and trumpet of specimens from Cairns, Aus- 
tralia. The figure of the paddles has been re- 
drawn and included here. 


Subgenus MANSONIOIDES Theobald 


DIAGNOSIS.—Trumpets differing from those 
of Coquillettidia in having the meatus tracheoid 
for only about one-half its length, and very 
ittle narrowed distally, without any line of 


af 








FiG. 21. Mansonia xanthogaster: dorsal aspect of 
terminal abdominal segment and paddles (after Tay- 
lor, 1944). 


weakness separating it from the pinna; pinna 
deeply divided into two parts, one pale and 
very delicately feathered, the other strongly 
sclerotized and almost spine-like, though feath- 
ered on one side. Abdomen with the basal part 
of each tergite coarsely reticulate, without sha- 
green, posterior margin prominent but smooth. 
Setae c-Il, c-IIl, B, and c-IV-—VII forming long, 
stout, dark bristles extending to or beyond pos- 
terior margin of the following segments; re- 
maining setae small and obscure as in Coguil- 
lettidia. Paddles about twice as long as broad. 








Fic. 22. Mansonia africana: pupal trumpet (after 
Edwards, 1941). 


Mansonia (Mansonioides) africana 
(Theobald) 1901 
Figs. 22, 23 


Photographs of the whole pupa in lateral 
view and notes on its habits were given by 
Connal (1928: 293) and figures of the whole 
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FIG. 23. Mansonia africana: dorsal aspect of ter- 
minal abdominal segments of male (after Edwards, 
1941). 
abdomen and paddles in dorsal view and of the 
trumpets were given by Edwards (1941: 384). 
The latter reference is the source of the figures 
and notes included here. 

Since all the setae are simple and no other 
species of the subgenus except M. wniformis 
from New Guinea have been described, it seems 
unnecessary to attempt a complete and detailed 
description at this time. According to Edwards 
the trumpets are long, with the meatus about 
six times as long as broad. 


Mansonia (Mansonioides) uniformis 
(Theobald) 1901 

A few notes on the pupa by Edwards and 
Given (1928: 346) based on specimens from 
Singapore and without figures are scarcely of 
diagnostic value. Edwards (1941: 
384) included a brief note on separating this 
species from M. africana, but no figures. 

All that is known may be stated as follows: 
Abdominal segments II to VII each with four 
strong setae on the hind margin. Trumpets 
shorter than in M. africana, the terminal chitin- 
ized spine of the pinna being about one-third 
of the total length, its margin smooth; meatus 
only about four times as long as broad. 


However, 
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Genus AEDOMYIA Theobald 
DIAGNOsIS.—Trumpet short, with large and 
very oblique opening; a short tracheoid arca 
at base. Cephalothoracic setae mostly small a1 


inconspicuous, but dorsal seta (8) and median 
metanotal seta (10) large, similar to the flo: 

hair. H, K, L, and M all small and grouped cl 

together; float-hair composed of simple 
branches, not dendritic, similar to seta C o: 
the following segments. Seta B very long, stout, 
and dark with some small basal side branches 
on segments IV to VI. Paddles narrow at base, 
widened distally, with a long terminal seta; 


midrib dividing paddle about equally. 


Aedomyia catasticta Knab 1909 
Fig. 24 

Pupa partially described and fully figured by 
Baisas (1938: 181) from the Philippine Islands 

DIAGNOsIs.—In addition to the characters of 
the genus, A. catasticta has the following fea- 
tures which distinguish it from the other species 
Setae A on segments II—VIII present as a grad- 
uated series of stout spines resembling seta A 
in Anopheles; seta v on segment IX is present 
as a small stout spine as in the genus Cex, but 
much smaller than found in Uranotaenia. 

DisCUSSION.—Both Baisas (loc. cit.) 
Edwards (1941: 372) point out that seta B is 
absent from segments II and III. Realizing that 


and 


the setae of segment II of most culicines are 
subject to great variation in position, one might 
assume that the medium-length stout one mesad 
of c is B, but this seta conforms in size and 
form, if not position, to seta C’ of the following 
segments. The only logical conclusion, there- 
fore, is that seta B-II is absent. However, on 
segment III, if seta B is really absent, there re- 
mains a small three- or four-forked seta anterior 
to and between C’ and C to which no designa- 
tion will be assigned. Therefore, although this 
seta is not obviously homologous, I am tenta- 
tively designating it as B-III. 

CEPHALOTHORAX. — Postocular: 1 small. 
simple; 2 small, four-branched; 3 small, four- 
branched. 
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Anterothoracic: 4 small, simple or two-forked; 
small, four- or five-forked; 6 small, two- or 
three-forked; 7 small, simple. 
Dorsal: 8 medium, similar to float-hair, eight- 
or nine-branched. 
Supra-alar: 9 small, simple or two-forked. 
\Vietanotum: 10 medium, similar to float-hair, 
twelve- to fourteen-branched; 11 medium, sim- 
ple; 12 medium, four-forked. 
Trumpet: Medium-long, length about four and 
one-half times greatest diameter of meatus; 
pinna long, about one-third of total length; 
tracheoid area darkly pigmented, restricted to 
basal one-fifth of trumpet. 
ABDOMEN.—Segment I: H very small, sim- 
ple; K very small, simple; L very small, two- to 
four-forked; M very small, four-branched; s 
medium, three- to five-branched; T medium, 
simple or two-forked; U medium, two-branched; 
float-hair medium, nine- to fourteen-branched, 
not dendritic. 
Segment Il: A small, simple spine; B absent; C 
medium, ten- or eleven-branched; Cc’ medium, 
simple spine; 1 medium, simple or occasionally 
four-branched; 2 medium, four- to seven- 
branched; 3 small, simple or two-forked near 
apex; 4 medium, six- or seven-branched; 5 
small, simple. 
Segment Ill: A medium, stout simple spine, 
exactly on the postero-lateral corner of the seg- 
ment; B (?) small, three- or four-forked near 
middle; C medium, ten- to fifteen-branched; 
c’ medium, stout simple spine; 1 medium, five- 
to seven-branched; 2 small, simple to three- 
branched; 3 represented only by its socket; 4 
medium, six-branched; 5 minute, simple on this 
and all following segments. 
Segment IV: A similar to A-III; B long, stout, 
with a few short simple branches near base, 
otherwise plumose and simple; C long, a little 
less than half of B, seven- to nine-branched; 
c’ smaller than c’-III, stout, simple spine on 
this and all following segments; 1 medium, 
seven-branched; 2 small, two-branched or 
forked; 3 represented only by its socket; 4 small, 
three- to five-branched. 
Segment V: A similar to A-IV; B very long, 


similar to B-IV; C medium, seven- to nine- 
branched; 1 medium, six- or seven-branched; 2 
small, simple to four-forked; 4 small, simple; 
3 represented only by its socket. 

Segment VI: A similar to A-V; B very long, 
similar to B-V; C medium, five-branched; 1 me- 
dium, three- or four-branched; 2 small, simple; 


4 small, simple. 


2 


3 absent; 
Segment VII: A medium, stout, two-branched; 
B long, about two-thirds length of B-VI, plu- 
mose but without basal side branches; C me- 
dium, four- or five-branched; 1 very small, four- 
branched; 2 very small, simple; 4 very small, 
simple to three-branched. 








Fic. 24. Aedomyia catasticta: dorsal aspect of right 
half of abdomen of male from Caminawit Point, Min- 
doro, Philippine Islands. 
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Segment VIII: A medium, stout, three-branched; 
A’ small, simple or two-forked near apex. 
Segment IX: v small, simple spine. 


Paddle: Roughly triangular, narrow basally with 
apex expanded; midrib strong basally, fading at 
apical one-third into an oval area of light-brown 
pigment; terminal seta very long, simple, slightly 
plumose; accessory seta absent. 


SPECIMENS EXAMINED.—The pupal exuviae 
of ten males and ten females from Caminawit 
Point (near San José), Mindoro Island, Philip- 
pine Islands, collected by the writer. 


Genus AEDES Meigen 


DIAGNOsIs.—According to Edwards (1941: 
384) no single feature has been found which 
will separate all pupae of Aedes from all others, 
but most species of the genus have the follow- 
ing features in common: Trumpets short, with- 
out definite tracheoid portion except in the 
subgenus Mucidus. Float-hairs always well de- 
veloped and normally dendritic. Seta A on II-VI 
usually minute; A-VII not forming a conspicu- 
ous tuft; A-VII and A-VIII very near to corners 
of segments. Paddles with terminal seta only, 
no accessory seta. 

It is more satisfactory to treat the species of 
Aedes strictly by subgenera because of the diver- 
gences of the genus as a whole. 


Subgenus Mucipus Theobald 


DIAGNOsIs.—In New Guinea the two species 
known in the pupal stage differ markedly in 
the length of the trumpet, and, in contrast to 
all other Aedes, have a rather definite tracheoid 
area. Otherwise, except for its large size, the 
pupal stage of Mucidus is not particularly out- 
standing although the great distance between 
setae C-II and B-II holds promise of being 
unique. 


Key to Species of Aedes (Mucidus) 


Trumpet moderately long with straight sides, 
total length not over five times greatest 
diameter of meatus; tracheoid area restrict- 
ed to basal one-fifth of trumpet (Figs. 25, 
| Rrra Siekeadaaaieadasedhaniiealie A. alternans 
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Trumpet about ten times as long as greatest 
diameter of meatus; tracheoid area occupy- 
ing at least basal one-third of trumpet 
GN Big Pn cceeinticsinnsesenned A. aurantius sspp 











Fic. 25. Aedes alternans: pupal trumpet of female 
from Brisbane, Australia. 


Aedes (Mucidus) alternans (Westwood) 
1835 
Figs. 25, 26 


Pupa not described, but figures of the paddles 
and trumpet of specimens from North Queens- 
land, Australia, were included by Hill (1925: 
70). The figures and diagnosis included here 
are based on a single denuded specimen from 
Brisbane, Australia, collected by Mr. F. A. Per- 
kins of the University of Queensland. 

DIAGNOsIS.—Readily separated from A. aw- 
rantius sspp. by the trumpet, which is mod- 
erately long with straight sides; total length 
about five times greatest diameter of the meatus; 
tracheoid area with almost complete rings, 























Fic. 26. Aedes alternans: dorsal aspect of terminal 
abdominal segments of female from Brisbane, Aus- 
tralia. 
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restricted to the basal one-fifth of the trumpet; 
pinna not flared at apex. 

Since the only specimen available for study 
was almost bare of all setae no attempt was made 
to describe its chaetotaxy. 


Aedes (Mucidus) aurantius aurantius 
(Theobald) 1907 


Pupa partially described and figures of the 
trumpet and paddles given by Edwards and 
Given (1928: 341) from Singapore specimens. 
The descriptive notes, quoted verbatim below, 
are too brief to be of value in separating this 
subspecies from chrysogaster. 


Respiratory horns about half as long as the 
thorax; basal third or rather more blackish, as 
is the expanded tip, the rest pale and rather 
more slender. A small three-branched tuft be- 
hind the horn. First abdominal segment with 
a pair of large tufts; 2-7 with long single sub- 
lateral hairs, the other hairs inconspicuous; 8 
with small 4-branched apical lateral tufts. Pad- 
dles rounded, without fringe; a small simple 
apical bristle; midrib strong. 


Aedes (Mucidus) aurantius chrysogaster 
(Taylor) 1927 
Figs. 27, 28 


DIAGNOSIS.—The long trumpets, which are 
about ten times as long as their greatest diam- 
eter; the long tracheoid area, which is about 
one-third of the total length of the trumpet; 
and the position of seta C-II, which is removed 
from B-II by a distance nearly equal to the length 
of the segment, should readily distinguish this 
species from all other Aedes. 

CEPHALOTHORAX.—Postocular: 1 medium, 
two- or three-forked; 2 medium, two-forked or 
occasionally simple or three-forked; 3 medium, 
simple to four-forked. 





FIG. 27. Aedes aurantius chrysogaster: pupal trum- 
et of male from Aoeki Island, Dutch New Guinea. 
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Anterothoracic: 4 medium, usually four-forked, 
may be simple or two-forked; 5 medium, sim- 
ple to five-forked; 6 minute, two- to six- 
branched; 7 medium, simple to three-forked. 
Dorsal: 8 very long, almost equal to length of 
trumpets and placed almost between them, 
two-branched or simple. 

Supra-alar: 9 small, three- to six-forked. 
Metanotum: 10 small, usually five-branched, 
rarely six-branched; 11 medium, three- to six- 
forked near base; 12 medium, usually three- 
forked near apex, range from three to seven. 
Trumpet: Long, narrow, length about ten times 
the greatest diameter of meatus; pinna expanded, 
less than one-twelfth of the total length; trach- 
eoid area with nearly complete rings and occu- 
pying about one-third of the total length of 
the trumpet; tracheoid and pinna dark pig- 
mented, the rest pale. 

ABDOMEN.—Segment I: H very small, two- 
forked; K long, two- or three-branched; L very 
small, four- to six-forked near middle; M very 
small, seven- to ten-branched; s long, simple; 
T long, slightly shorter than s, four-branched; 
U minute, simple. 

Segment II: A small, simple spine; B small, four- 
forked near middle; C very large, black, three- 
or four-branched from proximal one-third; C’ 
very small, simple; 1 long, five-forked from 
near base; 2 very long, simple; 3 long, four- 
forked from near base; 4 very small, two- 
branched with each branch apically three- 
forked; 5 minute, simple on this and all follow- 
ing segments. 

Segment Ill: A small, simple spine; B small, 
four-forked near base; C long, three-branched; 
Cc’ very small, simple on this and all following 
segments; 1 long, simple or two-forked; 2 very 
small, four- to six-forked; 3 represented only 
by its socket; 4 small, six- or seven-branched. 
Segment IV: A small, simple spine; B very long, 
simple; C long, two-branched; 1 long, two- 
forked; 2 very small, two- to four-forked; 3 
represented only by its socket; 4 very small, 
six-forked from near base. 

Segment V: A small, simple spine; B very long, 
reaching posterior margin of VII, simple; C 








long, simple or two-branched; C’ very small, 
simple or two-forked near apex; 1 long, simple 
or three-forked near apex; 2 very small, five- to 
seven-forked near base; 3 represented only by its 
socket; 4 long, two- or three-forked near base. 
Segment VI: A small, simple spine; B very long, 
simple; C long, two- or three-branched; 1 long, 
simple, well removed from lateral margin; 2 
long, three- or four-forked near base; 4 long, 
two-branched. 

Segment VII: A medium length, stout, two- 
branched, plumose; B very small, three-forked 
near base; C long, simple; 1 very small, two- 
branched, each branch two- or three-forked near 





Fic. 28. Aedes aurantius chrysogaster: dorsal aspect 
of right half of abdomen of male from Aoeki Island, 
Dutch New Guinea. 
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apex; 2 long, simple or two-forked near apex: 
4 long, simple. 

Segment VIII: A medium length, stout, plu- 
mose, three- or four-branched, each branch 
forked near apex; A’ longer than A, two-forked 
near base. 

Paddle: Roughly oval-shaped, margin smoot) 
for the most part, but with very fine inconspicu- 
Ous serrations near apex; terminal seta smal 
simple; midrib strong, not reaching apex, divid 
ing the paddle unequally, the lateral face 
little wider than medial face. 

SPECIMENS EXAMINED.—One pupal exuvium 
and two pupae of males from Aoeki Island, 
Dutch New Guinea, collected by Dr. Arthur 
G. Humes. 


Subgenus OCHLEROTATUS Lynch-Arribalzaga 

The pupa of only one species of this sub- 
genus has been described in detail, hence the 
preparation of a diagnosis of Ochlerotatus must 
wait for further study, especially of the numer- 
ous North American species. From what little 
is known about them it is probable that species 


of this subgenus will key down to the subgenus 
Aedes. 


Aedes (Ochlerotatus) vigilax (Skuse) 1889 
Fig. 29 

Pupa undescribed, but Hill (1925: 71) in- 
cluded figures of the posterior margin of seg- 
ment VIII, the paddles, and trumpet which 
have been redrawn and included here. Cooling 
(1924: 19) included a few notes on the pupae 
but gave nothing which is of any diagnostic 
value. 

Subgenus FINLAYA Theobald 

DIAGNOSIS.—The eight species which are 
described in this paper have the following fea- 
tures in common. Seta H small, K much longer 
and stronger, subequal to or longer than s and 
T. Seta 2 on segment II long, various in its 
length relations to B-II; C-II not more than six- 
branched, each branch simple, medium length; 
B and C on III rather close together, B anterior 
to C in some species. Paddle with margin either 
smooth or finely serrate, never with a fringe 
of fine hairs. 
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Fic. 29. Aedes vigilax: paddles (after Hill, 1925). 





Key to Species of Aedes (Finlaya) 


Nh 


Paddles with serrate margins................. 


Paddles with smooth margins.............. a 
? 


2. Seta A-VIII with no more than five stout 

branches; seta C-II two- to six-branched..3 
Seta A-VIII normally a tuft of more than 
seven branches; seta C-II simple... 

3. Seta B exceeding the posterior margin of 
the following segment on segments 
IV-V only; paddles rounded apically 
with a notch at tip of midrib (Fig. 
Reins ciecasauenanmietatiatites A. notoscriptus 

Seta B exceeding the posterior margin of 
the following segment on segments III 
through VI; paddles more or less pointed 
apically, never notched (Fig. 31)....... 

A. keefei 

4. Seta 2 on segment II very long, longer than 
B-II; paddles long and narrow, rounded 
apically; setae B-IV—VI slightly plumose 
apically (Fig. 32)................. A. wallacei 

Seta 2 on segment II medium, not longer 
than B-II; paddles shorter and more 
rounded, apex with a notch at end of 
midrib; setae B-IV-VI not plumose 
Es ER Reene reer A. kochi 

5. Seta B exceeding posterior margin of fol- 

lowing segment on segments IV and V 

only; dorsal seta (8) of cephalothorax 
large, dendritic (Fig. 34) -..................... 
ihhclblapinidenedainsal ...A. candidoscutellum 

Seta B exceeding posterior margin of fol- 

lowing segment on at least segments 

IV, V, and VI; dorsal seta of cephalo- 

thorax medium or large but not den- 


I ee en aon ee 6 


6. Seta A-VIII with six to eleven stout, simple, 


plumose branches (Fig, | — saa 
A, papuensis 

Seta A- VIII with five to ten stout branches, 
each branch two- or four-branched api- 
cally (dendritic) 

. Seta C-Il with four to eight branches; seta 
c-III with four to six branches; setae 
B-III—VI not — apically ( Fig. 36) 

A. hollandius 

Seta c I with two to five branches; seta 
c-III with two to four branches; setae 
B-III—VI slightly plumose apically (Fig. 
37). ..A. novalbitarsis 
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Aedes (Finlaya) notoscriptus (Skuse) 1889 
Fig. 30 

Pupa undescribed by Hill (1925: 72), who 
included figures of the paddles and trumpet, 
but Graham (1929: 205) included a descrip- 
tion and figures of specimens from New Zea- 
land. 

CEPHALOTHORAX.—Postocular: 1 long, sim- 
ple or occasionally two-forked near middle; 2 
long, simple; 3 long, simple. 

Anterothoracic: 4 medium, simple or two-forked; 
5 long, simple; 6 smail, simple or rarely two- 
forked near apex; 7 long, two-forked near mid- 
dle or simple. 

Dorsal: 8 long, three-fourths length of trumpet, 
simple or two- to three-forked. 

Supra-alar: 9 medium, simple. 

Metanotum: 10 long, thin, two-forked or simple; 
11 long, stout, simple; 12 long, thin, simple. 
Trumpet: Funnel-shaped, length roughly three 
times the greatest diameter of meatus; pinna 
about one-third of total length; uniformly dark- 
pigmented. 

ABDOMEN.—Segment I: H small, stout, sim- 
ple; K long, simple; L small, two- or three-forked 
near apex, rarely simple; M medium, two- or 
three-forked near basal third; s long, simple; T 
long, simple; U small, simple. 

Segment Il: A small, simple spine; B long, sim- 
ple; C medium, three- to six-branched, rarely 
more; C’ small, simple spine on this and all fol- 
lowing segments; 1 medium, simple or rarely 
two-forked; 2 long, simple; 3 medium, simple 
or rarely two-forked at apex; 4 small, three- or 
two-forked near middle, rarely four- or five- 
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forked; 5 minute, simple on this and all follow- 
ing segments. 

Segment Ill: A small, simple spine; B long, sim- 
ple; C medium, simple or occasionally two- or 
three-forked; 1 medium, simple or rarely two- 
forked near apex; 2 small, two-forked or occa- 
sionally three-forked or simple; 3 represented 
only by its socket; 4 medium, simple. 
Segment IV: A small, simple spine; B very long, 
stout, simple; C long, simple or two-forked; 1 
medium, simple or rarely two-forked near apex; 
2 small, simple or two-forked; 3 represented 
only by its socket; 4 medium, three- or two- 


forked. 
Segment V: A small, simple spine; B very long, 





Fic. 30. Aedes notoscriptus: dorsal aspect of right 
half of abdomen of male from Draeger Harbor, 
Northeast New Guinea. 
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stout, simple; C long, simple or occasionall; 
two-forked; 1 long, simple or rarely two-forked 
2 small, usually three-forked near middle, occa 
sionally two- or four-forked or simple; 3 repre 
sented only by its socket; 4 long, simple or two 
forked near apex. 

Segment VI: A small, simple spine; B long, sim 
ple; Cc medium, simple or occasionally two- 
forked; 1 long, simple or occasionally two- 
forked; 2 medium, usually two-forked, occa- 
sionally simple or three-forked; 3 absent; 4 
medium, simple. 

Segment VII: A medium, stout, plumose, two- 
branched or rarely three-forked near base; B 
medium, simple; C medium,*simple or rarely 
two-forked; 1 medium, stout, plumose, usually 
two-branched, occasionally simple or three- 
branched; 2 medium, simple; 4 medium, simple 
or rarely two-forked. 

Segment VIII: A long, stout, plumose, three- to 
five-branched; A’ medium, simple. 

Paddle: Roughly oval, a little longer than wide, 
with a notch at the end of the midrib; margin 
serrate around apical half excepting the notch; 
midrib strong, dividing the paddle almost 
equally, but medial face slightly wider than 
lateral face; terminal seta medium, simple; one 
specimen with an irregular line of black pig- 
ment across the base of one paddle, all others 
non-pigmented. 

SPECIMENS EXAMINED.—The pupal exuviae 
of nine males and fifteen females from Gama- 
dodo, WagaWaga, and Hilimoi, Milne Bay, 
Papua; Draeger Harbor, Northeast New Guinea; 
and Amsterdam Island, Dutch New Guinea. 


Aedes (Finlaya) keefei King and Hoogstraal 
1946 
Fig. 31 


D1AGNosis.—Differing from all other New 
Guinean species of Finlaya, except perhaps gua- 
sirubrithorax, in having the paddles distinctly 
produced into an apical point. 

CEPHALOTHORAX.—Postocular: 1 long, two- 
to four-forked; 2 long, simple or two-forked, 
rarely three-forked; 3 long, two-forked or occa- 
sionally three-forked. 
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Anterothoracic: 4 medium, two- or three-forked 
near base; 5 long, two-forked near base; 6 small, 
two- or three-forked near base, rarely four- 
forked; 7 very long, exceeding length of trum- 
pet, two- or three-forked near base. 
Dorsal: 8 long, about three-fourths length of 
trumpet, three- or four-forked or branched. 
Supra-alar: 9 long, two-forked near base, rarely 
simple. 
Metanotum: 10 medium, seven- to eleven- 
branched; 11 long, simple; 12 medium, four- or 
five-forked near base. 
Trumpet: Funnel-shaped, length usually about 
four times the greatest diameter of the meatus; 
pinna long, a little less than one-third of total 
length; uniformly dark pigmented. 
ABDOMEN.—Segment I: H small, simple; K 
long, simple or two-branched; L small, simple; 
M medium, three- to five-branched; s very long, 
simple; T long, two-forked near base, or rarely 
simple; U small, simple. 
Segment Il: A small, simple; B long, simple; C 
long, two- to four-branched; C’ small, simple on 
this and all following segments; 1 medium, two- 
or three-forked near base, rarely simple; 2 very 
long, simple; 3 medium, five- or six-branched, 
rarely more; 4 small, three- to seven-branched; 
5 minute, simple on this and all following seg- 
ments. 
Segment Ill: A small, simple; B very long, sim- 
ple; c long, three-branched or occasionally five- 
or six-branched; 1 medium, three-branched or 
rarely four-branched; 2 small, two- or three- 
forked near middle, or simple; 3 represented 
only by its socket; 4 medium, four-branched, 
occasionally five- or six-branched. 
Segment IV: A small, simple; B very long, almost 
reaching posterior margin of segment VI, sim- 
ple; c long, two- or three-branched, rarely five- 
branched; 1 medium, three- or four-branched, 
rarely five-branched; 2 small, simple; 3 repre- 
sented only by its socket; 4 medium, four- or 
three-branched. 
Segment V: A small, simple; B very long, almost 
reaching posterior margin of segment VII, sim- 
ple; c long, two-branched, or occasionally three- 
or four-branched; 1 medium, two-branched or 
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occasionally three- or four-branched; 2 small, 
five- or six-branched, or less frequently three- 
to eight-branched; 3 represented only by its 
socket; 4 medium, simple or two-forked near 


middle. 


Segment VI: A small, simple; B very long, ex- 
ceeding the posterior margin of segment VII, 
simple; Cc long, simple or two-branched; 1 
medium, two-branched or rarely three-branched; 
2 medium, usually two-forked, occasionally 
three-forked; 3 absent; 4 medium, usually sim- 
ple, occasionally three-forked near apex. 

Segment VII; A medium, two-branched or rarely 
three-branched; B long, simple; C long, simple 
or rarely two-forked; 1 small, various, range 





\ 


Fic. 31. Aedes keefei: dorsal aspect of right half 
of abdomen of female from Hilimoi, Papua. 
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from three- to six-forked; 2 long, simple or two- 
forked; 4 medium, two- or three-forked, rarely 
five-forked near basal third. 
Segment VIII: A very long, stout, plumose, 
three- to five-branched; A’ long, simple or occa- 
sionally two-forked near apex. 
Paddle: Elongate oval, pointed apically; margin 
finely serrate laterally from about middle around 
apex; apical dorsal face with a number of dis- 
tinct fine spinules; midrib strong, ending be- 
fore apex, dividing the paddle almost equally 
or with lateral face slightly wider than medial; 
terminal seta long, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of four males and six females from Hilimoi, 
Milne Bay, Papua. 


Aedes (Finlaya) quasirubrithorax 
(Theobald) 1918 


This pupa is undescribed, but Hill (1925: 
72) included figures of the paddles and trumpet 
of specimens from Townsville, Australia. They 
show similarities to those of A. keefei, but are 
not included here since there is some doubt as 
to the correctness of Hill’s identification. 


Aedes (Finlaya) wallacei Edwards 1926 
Fig. 32 


CEPHALOTHORAX.—Postocular: 1 medium, 
simple or two-forked; 2 medium, two-forked 
near base; 3 very long, two-branched. 
Anterothoracic: 4 medium, two- to five-forked 
near base; 5 medium, two-forked; 6 small, sim- 
ple or two- to three-forked; 7 medium, simple 
or two- to three-forked. 

Dorsal: 8 medium, simple or three- to four- 
forked. 

Supra-alar: 9 medium, simple or two- to three- 
forked. 

Metanotum: 10 small, usually four- or five- 
forked; 11 long, stout, simple; 12 long, usually 
six-forked, or occasionally three- to five-forked. 
Trumpet: Short, funnel-shaped; lightly pig- 
mented except for the obsolete tracheoid por- 
tion which is dark; length about three times 
greatest diameter of meatus; pinna short, less 
than one-third of length of trumpet. 
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ABDOMEN.—Segment I: H small, simple « 
two-forked; K long, simple; L small, simple; 1 
small, two- to four-forked near base; s very long 
simple; T long, two- or three-forked; U ver 
small, simple. 

Segment II; A small, simple spine; B long, sim 
ple; c small, simple; ¢’ small, simple on this anc 
all following segments; 1 medium, simple o: 
two-forked near apex; 2 very long, simple o: 
two-forked near middle; 3 small, two- or three 
forked near middle; 4 small, simple or two- t 
three-forked; 5 minute, simple on this and all 
following segments. 

Segment Ill: A small, simple spine; B very long 
simple, plumose apically; C medium, two-forked 
near base; 1 medium, simple; 2 small, simple 








Fic. 32. Aedes wallacei: dorsal aspect of right half 
of abdomen of male from Hilimoi, Papua. 
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or two-forked; 3 represented only by its socket; 
i small, two- or three-forked near base. 
Segment IV; A small, simple spine; B very long, 
reaching to middle of segment VI, two-forked 
near basal one-third, plumose apically; C me- 
dium, two- or three-forked near base; 1 small, 
simple or two-forked near apex; 2 small, simple; 
3 represented only by its socket; 4 small, two- 
or three-forked near apex. 

Segment V: A small, simpie spine; B very long, 
equal to B-IV in length, two-forked near basal 
one-third, plumose apically; C medium, two- or 
three-forked near middle; 1 medium, simple or 
two-forked; 2 small, three- or four-forked near 
middle; 3 represented only by its socket; 4 
medium, two-forked near apex. 

Segment VI: A small, simple spine; B very long, 
but shorter than B-V, simple or two-forked at 
apex, plumose apically; C small, two-forked near 
apex; 1 medium, simple; 2 small, two- or three- 
forked near middle; 3 absent; 4 medium, two- 
forked apically or simple. 


. Segment VII: A medium length, two- or three- 


forked apically; B small, simple or two- to three- 
forked; C small, simple; 1 small, simple or two- 
to three-forked near middle; 2 medium, simple 
or two-forked near middle; 4 small, simple. 
Segment VIII; A long, large, conspicucous, plu- 
mose, eleven- to fifteen-branched tuft, most 
often thirteen-branched; A’ medium, simple. 
Paddle: Elongate oval; margin very finely ser- 
rate from extremity of buttress around to middle 
of medial margin; midrib strong, not reaching 
apex, dividing paddle almost equally; pigment 
present on only one specimen which had a 
small spot of black near the base of each pad- 
dle; terminal seta small, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of two males and three females from Hilimoi, 
Milne Bay, Papua. 


Aedes (Finlaya) kochi (D6nitz) 1901 
Fig.’ 33 
Pupa partially described by Brug (1932: 22), 
who included figures of the trumpet and pad- 
dies as A. poicilia, and completely described and 
figured by Marks (19474: 16). 
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DIAGNOsIs.—Distinct in having the paddle 
serrate and apically notched and most of the 
smaller abdominal setae simple. 

CEPHALOTHORAX.—Postocular: 1 medium, 
two- or three-forked; 2 medium, two- to four- 
forked; 3 very long, two-branched. 
Anterothoracic: 4 medium, two-forked; 5 me- 
dium, two-forked usually but eight-forked on 
one side of one of the specimens examined; 6 
medium, two- or three-forked; 7 medium, two- 
to four-forked. 

Dorsal: 8 medium, equal to greatest diameter 
of trumpet, two-forked. 

Supra-alar: 9 medium, usually simple, occasion- 
ally two- or three-forked. 

Metanotum: 10 long, two-forked; 11 long, sim- 
ple, occasionally slightly plumose; 12 long, 
usually five-forked near base, occasionally two- 
or three-forked. 

Trumpet: Funnel-shaped, length about three 
times the greatest diameter of meatus; pinna 
equal to about one-third of total length; trach- 
eoid portion darker than rest. 

Pigmentation: Abdominal segment I darkly pig- 
mented overall, extending posteriorly, but 
lighter, to the center of segments II and III. 
Metanotum darkly pigmented overall, extend- 
ing anteriorly onto dorsal thorax but fading 
before reaching trumpets. 


ABDOMEN.—Segment I: H small, simple; K 
long, simple; L small, usually simple or occa- 
sionally two-, four-, or five-forked; M small, two- 
to five-forked near middle; s long, usually sim- 
ple, rarely three-forked near base; T long, two- 
forked near middle or simple; U small, simple. 
Segment II: A small, simple spine; B long, sim- 
ple; C small, simple, rarely three-branched; c’ 
small, stout, simple on this and all following 
segments; 1 medium, usually simple or occa- 
sionally two- or three-forked; 2 medium, usually 
simple, occasionally two- or three-forked; 3 
small, three- or four-forked, occasionally simple 
or two-forked near base; 4 medium, two- or 
three-forked near base, occasionally simple; 5 
minute, simple on this and all following seg- 
ments. 
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Segment Ill: A small, simple spine; B long, 
simple; C small, simple or two- to three-forked; 
1 medium, simple; 2 small, two- or three-forked 
near middle, rarely simple; 3 represented only 
by its socket on this and segments IV and V; 
4 medium, two- or three-forked just below 
middle. 

Segment IV: A small, simple spine; B very long, 
two-branched; C small, simple or two-forked, 
rarely more; 1 small, usually simple, rarely two- 
forked near base; 2 small, simple or two-forked; 
4 medium, two- or three-forked just below 
middle. 

Segment V; A small, simple spine; B very long, 
two-branched; C medium, simple or two-forked; 








Fic. 33. Aedes kochi: dorsal aspect of right half of 
abdomen of male from Hilimoi, Papua. 
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1 small, usually simple; 2 small, two- to four- 
forked, occasionally simple or five-forked; 4 
medium, simple or two-forked. 
Segment VI: A small, simple spine; B very long, 
two-forked near basal fourth; C small, simple or 
two-forked; 1 long, usually simple, occasionally 
two-forked; 2 small, simple or two-forked; 3 
absent; 4 small, usually two-forked near base, 
rarely simple. 
Segment VII: A long, two- to five-branched, 
usually four-branched; B small, usually simple, 
occasionally two- to four-forked; Cc small, simple 
or two-forked; 1 small, simple or two-forked, 
greatly displaced, being far anterior to its nor- 
mal position; 2 small, simple or two-forked; 
4 small, usually simple, occasionally two-forked. 
Segment VIII: A large, conspicuous, plumose, 
seven- to fifteen-branched, usually ten-branched: 
A’ medium, usually simple, occasionally two- 
forked near apex. 
Paddle: Rounded laterally, apex deeply notched; 
widest near apical one-third; margin finely ser- 
rate laterally, coarser medially to widest point; 
midrib strong, does not reach apical notch, 
divides paddle more or less equally, the medial 
face slightly wider than lateral face; terminal 
seta medium, simple, rarely two-forked apically. 
SPECIMENS EXAMINED.—The pupal exuviae 
of thirteen males and seven females from Hili- 
moi, Milne Bay, Papua, and Amsterdam Island, 
Dutch New Guinea. 


Aedes (Finlaya) candidoscutellum Marks 
1947 
Fig. 34 


This pupa was partially described and fig- 
ured by Marks (19475: 8). 

DIAGNOsIs.—Apparently distinct from other 
New Guinea Finlaya in having the dorsal seta 
(8) of the cephalothorax a well-developed den- 
dritic tuft. 

CEPHALOTHORAX. — Postocular: 1 small, 
four- or five-forked; 2 long, two-forked; 3 me- 
dium, three-forked. 

Anterothoracic: 4 long, three-forked; 5 long, 
two- or three-forked; 6 small, two- or three- 
forked, or simple; 7 long, two- or three-forked. 
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Dorsal: 8 large, dendritic, basally four-branched, 
each branch further branched 
times, the number of ultimate branches thus 
ranging from eleven to seventeen. 
Supra-alar: 9 medium, slightly plumose on some 
specimens, three- to five-forked near base. 
10 short, three- to nine-forked 
near base; 11 long, simple; 12 medium, five- 
or six-forked near base. 
Trumpet: Short, inflated near middle so that 
opening of pinna is less than the greatest diam- 
eter of the meatus; the tracheoid portion prac- 
tically obsolete; uniformly black-pigmented. 
ABDOMEN.—Segment I: H small, simple; K 


two to four 


Metanotum: 


long, simple or three-forked near apex; L small, 
simple or two-forked; M medium, three- to five- 
branched; s long, simple; T long, two-forked 
near apex; U very small, simple. 
Segment II: A small, simple spine; B medium, 
simple; C long, six-branched; C’ small, simple 
on this and all following segments; 1 medium, 
usually two-forked, or occasionally simple or 
three-forked; 2 long, simple or two-forked near 
apex; 3 medium, four- to six-forked near base; 
{4 small, three- to six-forked near base; 5 very 
small, simple on this and all following segments. 
Segment III: A small, simple spine; B long, sim- 
ple; C long, four- to seven-branched; 1 medium, 
two-branched, each branch two- or three-forked 
near apex; 2 small, with two to four branches 
on one side only; 3 represented only by its 
socket; 4 medium, four- to six-branched. 
Segment IV: A small, simple spine; B very long, 
reaching posterior margin of segment VI, sim- 
ple; C medium, three- or four-branched; 1 sim- 
ilar to 1-III; 2 small, simple or two-forked; 3 
represented only by its socket; 4 small, two- 
to five-forked near base. 

Segment V: A small, simple spine; B very long, 
reaching posterior margin of segment VII, sim- 
ple; c medium, two- or three-branched or forked 
near base; 1 small, two- to four-forked near 
base; 2 small, similar to 2-II]; 3 represented 
only by its socket; 4 medium, two-forked near 
ipex. 

Segment VI: A small, simple spine; B medium, 
‘imple or two-forked near apex; C longer than 
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B, simple or two-forked near apex; 1 small, sim- 
ple or two-forked near apex; 2 small, similar 
to 2-III; 3 absent; 4 medium, two-forked near 
middle, or simple. 

Segment VII; A small, slightly plumose, usually 
two-branched, may be three- or four-branched; 
B small, simple or two-forked near base; C me- 
dium, simple or two-forked near apex; 1 small, 
three-forked near base or simple; 2 medium, 
two-forked near base; 4 small, two- to four- 
forked near base. 

Segment VIII: A medium, plumose, three- to 
eight-branched, usually seven- or eight-branched; 
A’ medium, two-forked near apex or simple. 

Paddle: Rounded, length barely exceeding great- 
est width; margin mostly smooth, but very 





Fic. 34. Aedes candidoscutellum: dorsal aspect of 
right half of abdomen of female from Hilimoi, Papua. 
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finely toothed near apex on some specimens; 
midrib strong, dividing paddle almost equally 
but lateral face may be slightly wider than 
medial face; terminal seta medium, simple. 
SPECIMENS EXAMINED.—The pupal exuviae 
of two males and one female from Hilimoi, 


Milne Bay, Papua. 


Aedes (Finlaya) papuensis (Taylor) 1914 
Fig. 35 


CEPHALOTHORAX.—Postocular: 1 small, two- 
or three-forked near base; 2 medium, two- 
forked near base; 3 small, two- or three-forked 
basally. 

Anterothoracic: 4 medium, three- or four-forked 
near base, rarely two- or five-forked; 5 medium, 
two- to four-forked; 6 small, simple or two- to 
three-forked near base; 7 medium, two-forked 
near base or rarely three-forked. 

Dorsal: 8 long, about three-fifths length of 
trumpet, usually two-forked near base, less often 
three-forked or simple. 

Supra-alar: 9 long, simple or infrequently two- 
forked near base. 

Metanotum: 10 long, two- to five-forked near 
base; 11 long, simple; 12 medium, usually two- 
or three-forked, rarely simple or four-forked. 
Trumpet: Short, funnel-shaped, the length being 
about two and one-half times greatest diameter 
of meatus; pinna long, slightly less than one- 
half the length of the trumpet; uniformly dark- 
pigmented. 

ABDOMEN.—Segment I: H small, simple or 
rarely two-forked; K long, simple or two-forked, 
rarely slightly plumose; L small, usually two- 
forked near base or occasionally three- or four- 
forked; M small, three- to six-forked near base; 
s medium, simple or rarely two-forked; T me- 
dium, usually two-forked near base, rarely sim- 
ple or three-forked; U small, simple. 

Segment II: A small, simple spine; B long, sim- 
ple, stout; C medium, two- or three-branched, 
rarely simple or four-branched; C’ small, simple 
on this and all following segments; 1 medium, 
simple or two- to three-forked, rarely four- 
forked; 2 medium, simple or rarely two-forked; 
3 medium, simple or two-forked; 4 small, two- 
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to five-branched; 5 minute, simple on this and 
all following segments. 

Segment Ill: A small, simple spine; B long, 
reaching to posterior margin of segment IV, 
simple; C medium, simple or two-branched; | 
medium, two-forked or simple; 2 small, two- 
or three-forked near base, rarely simple; 3 rep- 
resented only by its socket; 4 medium, simple 
or two-forked. 


Segment IV: A small, simple spine; B long, 
simple or rarely two-branched; C medium, two- 
branched or rarely simple; 1 medium, simple 
or two- to three-forked near apex; 2 small, 
two-forked near base or simple; 3 represented 
only by its socket; 4 small, two- or three-forked 
near base, rarely simple. 

Segment V: A small, simple spine; B long, sim- 
ple; c medium, two-forked near base or simple; 
1 medium, simple or two-forked; 2 small, two- 
to five-forked; 3 represented only by its socket; 
4 medium, two-forked or rarely simple. 
Segment VI; A small, simple spine; B long, 
simple; C small, two-forked or simple; 1 me- 
dium, simple; 2 small, two- to four-forked near 
base or simple; 3 
rarely two-forked. 


absent; 4 small, simple or 


Segment VII: A medium length, stout, plumose, 
four- to six-branched, rarely two-branched; B 
medium, simple or rarely two- to three-forked 
near apex; C small, two-forked or simple; | 
medium, similar to A and subequal to it, plumose, 
three- to six-branched, rarely two-branched; 2 
medium, simple or two-forked; 4 small, simple 
or two-forked. 

Segment VIII: A medium length, stout, plumose, 
six- to eleven-branched, usually nine-branched; 
A’ medium, simple. 

Paddle: Almost round, width usually slightly 
exceeding the length, apex rounded and appear- 
ing sometimes as a more or less blunt edge; 
margin sometimes very finely toothed laterally, 
smooth medially; midrib not strong, dividing 
paddle unequally, the lateral face being some- 
what wider than medial face; terminal set: 
medium length, simple or rarely two-forked 
near basal one-fourth. 
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SPECIMENS EXAMINED.—The pupal exuviae 
of thirteen males and seventeen females from 
Gamadodo, WagaWaga, Hilimoi, and Kana- 
Kope, Milne Bay, Papua. 


Aedes (Finlaya) hollandius King and 
Hoogstraal 1946 
Fig. 36 

DIAGNOSIS.—Very difficult to separate from 
A. novalbitarsis but apparently distinct from 
all other species of Finlaya in the character of 
seta A-VIII, which is dendritically branched. 

CEPHALOTHORAX. — Postocular: | 
usually two-forked, occasionally three- to five- 
forked; 2 long, two-forked; 3 long, two-forked 


small, 


or simple. 





Fic. 35. Aedes papuensis: dorsal aspect of right 
lf of abdomen of female from WagaWaga, Papua. 
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Anterothoracic: 4 small, two- or three-forked, 
rarely simple; 5 medium, two-forked; 6 very 
small, usually simple, occasionally two- or three- 
forked near apex; 7 long, two- or three-forked. 
Dorsal: 8 long, about one-half length of the 
trumpet, two- or three-forked, rarely simple. 
Supra-alar: 9 medium, two- or three-forked, 
rarely simple. 

Metanotum: 10 medium, two- or three-forked 
near base, rarely simple; 11 long, simple; 12 
medium, three- or four-forked, rarely two- or 


five-forked. 


Trumpet: Funnel-shaped, length about four 
times greatest diameter of meatus; pinna long, 
about one-third of total length; uniformly dark- 
pigmented. 

ABDOMEN.—Segment I: H small, stout, sim- 
ple; K long, stout, simple; L small, usually sim- 
ple, occasionally two- or three-forked near apex; 
M small, usually four-forked near middle, occa- 
sionally three- or five-forked; s long, simple; T 
long, usually two-forked near basal one-fourth, 
rarely simple; U small, simple. 

Segment II: A small, simple spine; B very long, 
stout, simple; C long, usually five-branched, 
range from four- to eight-branched; Cc’ small, 
simple spine on this and all following segments; 
1 long, three- or four-forked near base, rarely 
two-forked; 2 long, usually simple, occasionally 
3 medium, usually three-forked 
near base, range from simple to five-forked; 4 


two-forked: 


small, two- to five-forked near base, usually 
four-forked; 5 minute, simple on this and all 
following segments. 

Segment Ill: A small, simple spine; B very long, 
stout, simple; C long, four- or five-branched, 
rarely six; 1 medium, three- or four-forked near 
basal one-fourth, occasionally simple or two- 
forked; 2 small, two- or three-forked near mid- 
dle; 3 represented only by its socket; 4 medium, 
three- or four-forked, rarely five-forked. 
Segment IV: A small, simple spine; B very long, 
stout, simple; C long, three- or four-branched, 
occasionally two-branched; 1 medium, three- or 
four-forked near basal one-fourth; 2 small, two- 
to four-forked near middle; 3 represented only 
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by its socket; 4 long, three- to six-forked near 
base. 

Segment V: A small, simple spine; B very long, 
stout, simple; C medium, two- or three-forked 
near base; 1 medium, two- to four-forked, rarely 
simple; 2 small, two- to four-forked; 3 repre- 
sented only by its socket; 4 medium, two- or 
three-forked near base. 

Segment VI; A small, simple spine; B very long, 
stout, simple; C medium, two- or three-forked 
near base, rarely simple; 1 medium, two-forked 
near base, rarely simple; 2 medium, usually 
three-forked near middle, occasionally two- to 
five-forked; 3 absent; 4 medium, two- or three- 
forked at basal one-third, rarely simple. 
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Fic. 36. Aedes hollandius: dorsal aspect of right 
half of abdomen of male from Hilimoi, Papua. 
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Segment VII: A moderate, four- to six-branche 
each branch stout basally and apically three- 
four-branched; B medium, simple; C mediu: 
usually two-forked, occasionally simple or three- 
forked; 1 moderate, usually three-branche 
range from two to five, each branch stout at ba 
and apically two- or three-forked; 2 mediu: 
usually two-forked near middle, rarely simple; 
4 medium, usually two-forked near base, rarely 
simple or three-forked. 

Segment VIII: A similar to A-VII but larger 
six- to ten-branched, usually nine-branche 
each branch stout basally but two- to three- 
branched or forked apically; A’ medium, simple 


re 


m 


or two-forked. 
Paddle: Roughly spoon-shaped, the apex some- 
what pointed; margin smooth for the most part, 
but with very fine small teeth near apex; midrib 
strong, not reaching apex, dividing the paddle 
almost equally; terminal seta long, simple. 
SPECIMENS EXAMINED.—The pupal exuviae 
of one male and five females from Hilimoi, 
Milne Bay, Papua. 


Aedes (Finlaya) novalbitarsis King and 
Hoogstraal 1946 
Fig. 37 


DIAGNOSIS.—Very similar to A. hollandius 
but distinct from other Finlaya in having seta 
A-VIII dendritic. 

CEPHALOTHORAX. — Postocular: 1 small, 
simple or two-forked, rarely three-forked; 2 
medium, simple or two-forked; 3 long, simple 
medium, or four- 
forked, rarely five-forked; 5 long, simple or 


Anterothoracic: 4 three- 
rarely two-forked; 6 small, simple or rarely two- 
branched; 7 medium, two- or three-forked, occa- 
sionally simple or four-forked. 


Dorsal: 8 long, about one-half the length of the 
trumpet, two- or three-forked, rarely simple. 
Supra-alar: 9 small, simple or two-forked near 
apex. 
Metanotum: 10 medium, simple or two- to 
three-forked; 11 long, more than half the length 
of the trumpet, simple; 12 medium, two-forked 
or occasionally three-forked. 
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Trumpet: Funnel-shaped, length about three 
times the greatest diameter of the meatus; pinna 
a little more than one-third of the total length 
of the trumpet; uniformly dark-pigmented. 
ABDOMEN.—-Segment I: H small, simple or 
rarely two-forked; K long, simple or rarely two- 
forked near apex; L small, two- or three-forked 
near base or occasionally five-forked; M small, 
three-forked, occasionally four- or five-forked; 
s long, simple or occasionally two-forked; T 
long, two- or three-forked, rarely simple; U 
small, simple. 
Segment Il; A small, simple spine; B very long, 
simple; C medium, three- or four-branched or 
forked near base, occasionally two- or five- 
branched; Cc’ small, simple on this and all fol- 
lowing segments; 1 medium, two- to four- 
forked; 2 long, simple or two-forked; 3 small, 
two- or three-forked near base; 4 small, two- to 
four-forked near base, rarely simple or five- 
forked; 5 minute, simple on this and all follow- 
ing segments. 
Segment Ill: A small, simple spine; B very long, 
sometimes slightly plumose apically, simple; C 
medium, two- to four-branched; 1 small, two- to 
four-forked, or rarely five-forked; 2 small, two- 
or three-forked, rarely four-forked; 3 repre- 
sented only by its socket; 4 small, two- or three- 
forked. 
Segment IV; A small, simple spine; B very long, 
sometimes slightly plumose apically, simple; C 
medium, two- to four-branched, rarely six- 
branched; 1 small, three- to five-forked, occa- 
sionally simple or two-forked; 2 small, two- or 
three-forked near apex or simple; 3 represented 
only by its socket; 4 medium, three- or four- 
forked. 
Segment V: A small, simple spine; B very long, 
sometimes slightly plumose apically, simple; C 
small, two-forked or occasionally simple; 1 small, 
two- or three-forked near middle; 2 small, three- 
to five-forked near base or rarely two-forked; 3 
represented only by its socket; 4 medium, two- 
forked near apex or occasionally three-forked. 
Segment VI: A small, simple spine; B very long, 
sometimes slightly plumose apically, simple; C 
small, two-forked or occasionally three-forked 
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Fic. 37. Aedes novalbitarsis: dorsal aspect of right 
half of abdomen of male from Hilimoi, Papua. 


or simple; 1 medium, simple or two-forked; 2 
medium, three- or four-forked, rarely two- 
forked; 3 absent; 4 medium, two-forked or 
rarely simple. 

Segment VII: A medium, stout, two- to six- 
branched, usually five, each branch being two- 
or three-branched at about the middle; B me- 
dium, simple or two-forked; C medium, two- 
branched, rarely simple; 1 medium, stout, simi- 
lar to A, two- or three-branched; 2 medium, 
simple or rarely two-forked; 4 small, two-forked 
near middle or occasionally simple. 

Segment VIII: A large, stout, conspicuous, five- 
to ten-branched, averages eight, each branch fur- 
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ther two- to four-branched; A’ medium, simple 
or rarely two-forked near apex. 
Paddle: Roundly oval, length not greatly ex- 
ceeding width; margin very finely toothed api- 
cally, not obvious without high-power magnifi- 
cation; midrib strong, dividing the paddle almost 
equally, the medial face only slightly wider than 
the lateral face; terminal seta strong, simple. 
SPECIMENS EXAMINED.—The pupal exuviae 
of twelve males and four females from Hilimoi, 
Milne Bay, Papua. 


Subgenus MACLEAYA Theobald 
A certain diagnosis of Macleaya is not pos- 
sible at present since the single species assigned 
to this subgenus has not been completely de- 
scribed in the pupal stage. 


FiG. 38. Aedes tremula: right paddle (after Hill, 
1925). 


Aedes (Macleaya) tremula (Theobald) 1903 
Fig. 38 

Pupa undescribed, but Hill (1925: 72) in- 
cluded figures of the trumpet, posterior margin 
of segment VIII, and the paddles of specimens 
from Queensland, Australia. These have been 
redrawn and are included here. 

If Hill's figures are correct, the elongate na- 
ture of the paddles (twice as long as wide) and 
the coarsely serrate apex should prove to be of 
diagnostic value for the species as well as the 
subgenus among the known Aedes of New 
Guinea. 


Subgenus PSEUDOSKUSEA Theobald 
The pupa of none of the three New Guinean 
species belonging here has been described. 
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Subgenus SKUSEA Theobald 
DIAGNOsiIs..—Only one species of Skwsea ha 
been recorded from New Guinea and only thr 


oOo wn 


or four from the whole Australasian Region, b 


= 


these are distinct in the pupal stage from ot! 


fond 


Aedes in possessing wide paddles with a fringe 
of long fine hairs almost all around the marg: 


and in having the dorsal seta (8) of cephalo- 
thorax placed between the trumpets. 


Aedes (Skusea) dasyorrhus King and 
Hoogstraal 1946 
Fig. 39 


CEPHALOTHORAX.—Postocular: 1 small, two- 
or three-forked; 2 very long, stout, two- or 
three-forked; 3 long, two-forked or simple. 
Anterothoracic: 4 long, stout, three- or four- 
forked; 5 small, two- to four-forked, rarely 
simple; 6 small, simple; 7 medium, simple or 
occasionally two-forked. 

Dorsal: 8 medium, about one-half length of 
trumpet, simple or two- to three-forked. 
Supra-alar: 9 long, nearly equal to trumpet, two- 
forked or rarely simple. 

Metanotum: 10 small, simple or two-forked, 
rarely three-forked; 11 long, simple; 12 medium, 
three- or four-forked, rarely simple or two- 
forked. 

Trumpet: Small, length a little more than three 
times the greatest diameter of meatus; pinna a 
little more than one-fourth of total length; uni- 
formly lightly pigmented. 

ABDOMEN.—Segment I: H medium, simple; 
K long, simple; L small, two- or three-forked or 
simple; M medium, four- or five-forked, occa- 
sionally three-forked; s long, simple; T long, 
two- or three-forked; U small, simple. 

Segment Il: A small, simple spine; B long, 
simple; C long, four- or five-forked near basal 
fourth, or rarely three-forked; Cc’ medium, 
simple; 1 medium, three- or four-forked near 
base; 2 long, two- or three-forked or occasion- 
ally simple; 3 small, two- to four-forked near 
middle; 4 small, two- to four-forked near middle 
Segment Ill: A small, simple spine; B long, 
simple or rarely two-forked at apex; C small, 
simple or two-forked; Cc’ small, simple on this 
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and all following segments; 1 medium, simple; 
2 small, two-forked near apex or simple, rarely 
three-forked; 3 represented only by its socket; 
4 small, two- or three-forked, rarely simple. 
Segment IV; A small, simple spine; B very long, 
exceeding posterior margin of segment V, 
simple; C medium, two- or three-forked, rarely 
simple; 1 medium, two-forked or simple; 2 
small, two-forked or occasionally simple; 3 rep- 
resented only by its socket; 4 small, three- to 
five-forked. 

Segment V: A small, simple spine; B very long, 
simple; C medium, usually two-forked near base, 
occasionally three-forked; 1 medium, simple or 
two-forked; 2 medium, four- or five-forked; 3 
represented only by its socket; 4 medium, two- 








Fic. 39. Aedes dasyorrhus: dorsal aspect of right 
f of abdomen of male from Hilimoi, Papua. 
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forked or simple, rarely three-forked near apex. 
Segment VI: A small, simple spine; B very long, 
simple; C small, simple or two- to three-forked 
near middle; 1 long, simple or two-forked near 
base; 2 small, two-forked near middle or occa- 
sionally three-forked; 3 absent; 4 medium, two- 
forked or rarely simple. 
Segment VII: A medium, two-forked or rarely 
simple; B long, simple or occasionally two- 
forked near apex; C long, two-forked or occa- 
sionally simple; 1 small, usually two-forked, 
range from simple to four-forked; 2 small, two- 
forked or simple; 4 medium, simple. 
Segment VIII: A long, stout, six- to ten-branched, 
most often eight-branched; A’ medium, simple 
or two-forked near middle. 
Paddle: Laterally rounded more or less evenly, 
medially the apical half produced into a wide 
lobe; margin with a fringe of long hairs inter- 
rupted only at the tip of the midrib; midrib 
strong, dividing paddle unequally, the lateral 
face being about three-fourths the width of the 
medial face; terminal seta strong, long, simple. 
SPECIMENS EXAMINED.—The pupal exuviae 
of seven males and four females from Hilimoi, 
Milne Bay, Papua. 


Subgenus GEOSKUSEA Edwards 
None of the four species assigned to Geo- 
skusea has been described in the pupal stage. 
Only one species has been recorded from New 
Guinea. 


Subgenus STEGOMYIA Theobald 

DIAGNOsIs.—Although many of the species 
of this subgenus have been described in the pu- 
pal stage, Stegomyia is rather hard to separate 
definitely from all other subgenera in the New 
Guinea area. Edwards (1941: 387) used the 
position of the dorsal seta (8) of the cephalo- 
thorax as diagnostic, but this is a relative char- 
acter which is encroached upon by certain spe- 
cies of other subgenera. For the most part, how- 
ever, species of Stegomyia may be distinguished 
by having the dorsal seta placed well behind the 
bases of the trumpets, i.e., at least halfway be- 
tween the trumpets and the anterior margin of 
the metanotum, instead of between them or 
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slightly behind them as in the other known sub- 
genera. 
Key to Species of Aedes (Stegomyia) 


1. Paddle margins with a fringe of long hairs 
SE SD ciancteiesciictceitieg A. scutellaris 
A. albopictus 

Paddle margins various but without a 
fringe of long hairs 2 


2. Terminal seta of paddle short, simple; 
apex of paddle serrate (Fig. 41) .......... 
sechostalipeeesiieabladiengigasiatesineniaasane A. aegypti 
Terminal seta of paddle long, stout, three- 
or more branched, plumose; paddle 
margin smooth ( Fig. 42) ...................... 
A. albolineatus 


Aedes (Stegomyia) scutellaris (Walker) 
1859 
Fig. 40 


Pupa heretofore undescribed, but Hill (1925: 
70) included figures of the trumpet and paddles. 


DIAGNOSIS.—At present inseparable from 4 
albopictus, but distinct from other Stegomyia 
in having the paddles fringed with long fine 
hairs. 

CEPHALOTHORAX.—Postocular: 
simple or occasionally two-forked; 


a 


simple; 3 medium, simple. 
4 small, two-forked or occa- 
sionally simple or three-forked; 5 small, two- 
forked or simple, rarely three-forked; 6 medium, 
simple or rarely two-forked; 7 medium, simple 
or two-forked. 

Dorsal: 8 small, about one-fourth length of 
trumpet, three- or four-forked, rarely five- or 
six-forked. 

Supra-alar: 9 long, two-thirds length of trumpet, 
simple. 


1 medium, 
2 medium, 


Anterothoracic: 


Metanotum: 10 medium, two- or three-forked; 
11 long, simple; 12 long, simple or rarely two- 
forked. 
Trumpet: Short, length about three times great- 
est diameter of meatus; pinna long, about one- 
third of total length of the trumpet; base slightly 
darker than apex; tracheoid area obsolete. 
ABDOMEN.—Segment I: H medium, simple; 
K long, simple; L small, two- or three-forked, 


rarely four- or five-forked; M small, three- 
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branched or rarely two- or four-branched; s long, 
simple, very rarely two- or three-forked; T long, 
two-forked near basal one-third or simple; u 
small, simple. 

Segment Il: A small, simple spine; B long, sim- 
ple; Cc medium, most often seven-branched, 
range from five to twelve; C’ small, simple spine 
on this and all following segments; 1 long, two- 
forked, rarely simple; 2 simple or 
rarely two-forked; 3 small, two- or three-forked, 
rarely four-forked or simple; 4 small, 
forked near basal one-third, occasionally three- 


medium, 


two- 


. forked, rarely simple or four-forked; 5 minute, 


simple on this and all following segments. 





Fic. 40. Aedes scutellaris: dorsal aspect of right 
half of abdomen of female from Mios Woendi, Dutch 
New Guinea. 
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Segment Ill: A small, simple spine; B long, 
simple; C long, two-branched, very rarely five- 
branched; 1 long, simple, very rarely two-forked; 
2 small, two-forked near middle or rarely three- 
forked or simple; 3 represented only by its 
socket; 4 small, two-forked or simple, occasion- 
ally three- or four-forked. 

Segment IV: A small, simple spine; B long, sim- 
ple or very rarely two-forked; Cc long, two- 
forked near base, rarely simple or three-forked; 
1 medium, simple; 2 medium, two-forked or 
simple; 3 represented only by its socket; 4 me- 
dium, two- or three-forked, rarely simple or 
three-forked. 

Segment V: A small, simple spine; B long, sim- 
ple; c medium, two-forked or occasionally sim- 
ple; 1 medium, simple; 2 medium, two-forked, 
occasionally three-forked, rarely simple; 3 repre- 
sented only by its socket; 4 medium, simple or 
rarely two-forked. 

Segment VI: A slightly longer than A-V, simple; 
B long, simple; C medium, simple or occasion- 
ally two-branched; 1 medium, simple; 2 me- 
dium, two-forked near middle or simple; 3 
absent; 4 medium, simple. 

Segment VII; A medium, simple; B long, sim- 
ple; C medium, simple; 1 small, simple or occa- 
sionally two-forked; 2 medium, simple; 4 me- 
dium, simple or rarely two-forked. 

Segment VIII: A long, two-branched with small 
side branches at middle, occasionally simple or 
three- to four-branched; A’ medium, simple or 
two-forked near apex. 

Paddle: Oval with apex more or less pointed; 
margin with a fringe of long fine hairs; midrib 
strong, dividing the paddle almost equally; ter- 
minal seta long, strong, simple or occasionally 
two-forked. 

SPECIMENS EXAMINED.—The pupal exuviae 
of 34 males and 33 females from Hilimoi and 
KanaKope, Milne Bay, Papua; Draeger Harbor, 
Northeast New Guinea; and Mios Woendi, 
Dutch New Guinea. 


Aedes (Stegomyia) albopictus (Skuse) 1895 


The pupa of A. albopictus has received con- 
lerable attention. Banks (1908: 246) gave 
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brief notes on it, without figures, as Stegomyia 
samarensis; Baisas (1938: 181) gave a figure 
of the abdomen and paddles without descrip- 
tion; Edwards (1941: 391) reproduced Baisas’ 
figure and gave a diagnostic description; and 
Taylor (1943: 159; 1944: 87) reproduced 
Baisas’ figure without description. 


DIAGNOSIS.—Very similar to A. scutellaris 
and impossible to separate on the basis of pub- 
lished descriptions alone. Edwards lists the fol- 
lowing features: seta A-II-V quite small and 
pale, A-VI twice as long and dark, A-VII still 
longer and quite simple; A-VIII single or forked 
or with a few short branches at some distance 
from base. Paddle more or less pointed and 
with a fringe of long hairs. 


Aedes (Stegomyia) aegypti (Linnaeus) 1762 
Fig. 41 


The pupa of this species has received a great 
deal more attention than that of any other mos- 
quito. The most detailed study of its chaeto- 
taxy was that of Macfie (1920: 161) based 
on ten specimens from West Africa. Aedes 
aegypti pupae have been variously included in 
numerous other papers and the figures and de- 
scriptions presented have varied from the very 
briefest mention to rather complete diagnoses, 
but none has approached the completeness of 
Macfie’s descriptions. Other than Macfie, authors 
who have published on this species include 
Mitchell (1907: 253), Banks (1908: 243), 
Wesche (1910: 25), Howard, Dyar, and Knab 
(1912-1917 {vol. 2}: pl. 150; {vol. 4}: 824), 
Theodor (1924: 344), Cooling (1924: 13), 
Buxton and Hopkins (1925: 300), Kirkpat- 
rick (1925: 87), Buxton and Hopkins (1927: 
113), Edwards (1941: 388), Taylor (1943: 
152), Parr (1943: 250), Taylor (1944: 80), 
and Bohart and Ingram (1946: 6). 

Although A. aegypti is recorded from New 
Guinea, we did not succeed in collecting speci- 
mens. Accordingly, the description which fol- 
lows and the figure have been taken, with 
modifications, from Macfie. 


DIAGNOsIS.—Readily separated from other 
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Stegomyia in having the apical paddle margin 
serrate and terminal seta short and simple. 

CEPHALOTHORAX.—Postocular: 1 moderate, 
usually simple, occasionally two-branched; 2 
small, usually two-branched, occasionally sim- 
ple; 3 moderate, simple. 

Anterothoracic: 4 moderate, two- or three- 
forked; 5 moderate, simple or two- to three- 
branched; 6 long, stout, simple; 7 moderate, 
usually two-branched, occasionally simple. 
Dorsal: 8 small, usually two-branched, occa- 
sionally simple or three-branched. 

Supra-alar: 9 long, simple. 

Metanotum: 10 moderate, usually two-branched, 
occasionally simple or three-branched; 11 long, 
stout, simple; 12 moderate, simple or two- 
branched. 

ABDOMEN.—Segment 1; H long, stout, sim- 
ple; K long, stout, simple or two-branched; L 
small, two- to four-branched; M small, two- to 
five-branched; s long, simple or two-branched; 
T long, simple or two-branched; U small, sim- 
ple. 

Segment Il: A short, stout; B long, simple or 
two-branched; C moderate, usually two- to three- 
branched, occasionally simple; Cc’ moderate, 
simple; 1 long, simple or two-branched; 2 long, 
simple or two-branched; 3 moderate, simple or 
two- to three-branched; 4 small, two- to five- 
branched; 5 minute, simple. 

Segment Ill; A short, stout, slightly longer than 
A-II, simple; B long, simple or two-forked; C 
moderate, usually simple or two-branched, occa- 
sionally up to five-branched; C’ small, relatively 
stout, simple; 1 long, simple or occasionally two- 
branched; 2 moderate, simple or two-branched, 


occasionally three-branched; 3 represented only 


by its socket; 4 small, two- to four-forked or sim- 
ple. 

Segment IV: A short, stout, a little longer than 
A-III; B long, simple; C moderate, simple or two- 
forked; c’ small, rather stout, simple; 1 long, 
usually simple, occasionally two- or three- 
branched; 2 small, simple or two- to three- 
forked; 3 represented only by its socket; 4 mod- 
erate, two- or three- forked. 

Segment V: A stout, a little longer than A-IV; 
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B long, simple, occasionally two-branched; c 
moderate, simple or two-branched; C’ short, 
relatively stout, simple; 1 long, simple, occa- 
sionally two-branched; 2 small, usually tw 
forked, occasionally simple or three-forked; 3 
represented only by its socket; 4 moderate, 
simple or two-forked. 

Segment VI; A stout, a little longer than A-V, 
simple or forked near apex; B long, simple; « 
small, simple or two-branched; C’ small, stour 
simple; 1 long, simple or occasionally two- 
branched; 2 moderate, usually two-branched, 
occasionally simple; 3 absent; 4 moderate, sim- 
ple or occasionally two-branched. 


Segment VII: A long, sometimes plumose, sim- 





Fic. 41. Aedes aegypti: dorsal aspect of right half 
of abdomen of male (after Macfie, 1920). 
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ple or two-branched; B long, simple; C small, 
simple; C’ small, rather stout, simple; 1 mod- 
erate, simple or occasionally two- to three- 
branched; 2 long, simple; 4 small, simple or 
two-branched. 

Segment VIII; A strong, long, plumose, usually 
four-branched, range from two to five; A’ long, 
simple. 

Paddle: Roughly oval, margin smooth on basal 
two-thirds, then serrate around apex to same 
point on medial side; midrib strong, dividing 
the paddle almost equally; terminal seta long, 


simple. 


Aedes (Stegomyia) albolineatus (Theobald ) 
1904 
Fig. 42 

DIAGNOsIs.—Distinct in having the terminal 
seta of the paddle long and with three or more 
stout plumose branches. 

CEPHALOTHORAX.—Postocular: 1 long, two- 
forked or simple, rarely three-forked; 2 medium, 
simple or rarely two-forked; 3 long, simple 
or occasionally two-forked. 

Anterothoracic: 4 long, stout, simple or occa- 
sionally two-forked; 5 medium, two- or three- 
forked, rarely simple or four-forked; 6 small, 
usually simple, occasionally two- or three-forked 
at apex; 7 medium, simple or two-forked. 
Dorsal: 8 medium, one-half length of trumpet, 
two-forked or occasionally simple or three- 
forked. 

Supra-alar: 9 medium, simple. 

Metanotum: 10 medium, usually two-forked, 
occasionally simple or three-forked; 11 long, 
simple; 12 long, three- or four-forked, occa- 
sionally simple. 

Trumpet: Funnel-shaped, length about three 
times greatest diameter of meatus; pinna one- 
third to one-fourth of total length; very lightly 
pigmented. 

ABDOMEN.—Segment I: H medium, stout, 
simple or rarely two-forked at apex; K very long, 
stout, simple; L medium, three- to six-forked 
above base; M medium, five- to seven-forked 
above base; S very long, simple; T long, usually 
two-forked near middle, occasionally simple or 
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three-forked; U small, simple. 

Segment Il: A small, simple spine; B long, sim- 
ple; C medium, two-forked near base or occa- 
sionally simple; C’ small, simple; 1 medium, 
simple or two- to three-forked; 2 long, simple; 
3 medium, usually two-forked, occasionally 
simple or three-forked; 4 small, usually three- 
forked above base, occasionally two- or four- 
forked; 5 minute, simple on this and all fol- 
lowing segments. 

Segment Ill: A small, simple spine; B long, sim- 
ple or rarely two-forked at apex; C medium, 
two-forked or rarely simple; Cc’ small, simple or 
rarely two-forked at apex; 1 long, simple; 2 
small, two-forked or occasionally simple or 
three-forked; 3 represented only by its socket; 
4 medium, two-forked or occasionally simple or 
three-forked. 

Segment IV: A small, simple spine; B very long, 
almost reaching to posterior margin of seg- 
ment VI, simple; C long, two-forked near base; 
c’ small, simple; 1 long, simple; 2 medium, 
two-forked near basal third; 3 represented only 
by its socket; 4 medium, four- or five-forked, 
rarely two-forked. 

Segment V: A small, simple spine; B very long, 
simple; C long, two-forked near base or occa- 
sionally simple; Cc’ small, simple or occasionally 
two-forked apically; 1 long, simple; 2 small, 
usually five-forked near basal third, occasionally 
three- or two-forked; 4 represented only by its 
socket; 4 long, simple or two-forked. 

Segment VI; A small, simple spine; B long, 
simple or occasionally two-forked near apex; 
Cc medium, simple or rarely two-forked near 
apex; C’ small, simple; 1 long, simple; 2 me- 
dium, two- or three-forked, rarely simple or 
four-forked; 3 absent; 4 medium, simple or two- 
forked at apex. 

Segment VII: A long, plumose, three-branched 
or occasionally two- or four-branched; B long, 
simple; C medium, simple; C’ small, simple or 
rarely two-forked apically; 1 long, plumose, usu- 
ally two-branched, occasionally three-branched 
or simple; 2 medium, two-forked near basal 
one-fourth, or occasionally simple; 4 medium, 
simple or occasionally two-forked. 
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Segment VIII: A very long, plumose, seven- to 
fourteen-branched, averages eleven-branched; 
A’ medium, simple or two-forked near middle. 

Paddle: Oval, length always exceeding width by 
one-fourth; margin very slightly and finely ser- 
rate laterally, smooth medially; midrib strong, 
dividing paddle almost equally, but medial face 
slightly wider than lateral face; terminal seta 
strong, plumose, usually three-branched, occa- 
sionally as many as six-branched. 

SPECIMENS EXAMINED.—The pupal exuviae 
of eleven males and ten females from Waga- 
Waga, Hilimoi, and KanaKope, Milne Bay, 
Papua, and Mios Woendi, Dutch New Guinea. 
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Fic. 42. Aedes albolineatus: dorsal aspect of right 
half of abdomen of male trom Mios Woendi, Dutch 
New Guinea. 
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Subgenus AEDIMORPHUS Theobald 


DIAGNOsIs.—Dorsal seta (8) of cephato- 
thorax placed between or slightly behind the 
bases of the trumpets. Seta B comparatively 
short on all abdominal segments, never reach- 
ing posterior margin of the following segment; 
setae B and C either branched or forked on most 
of the segments. 


Aedes (Aedimorphus) vexans (Meigen) 
1830 
Fig. 43 

Pupa never fully described heretofore al- 
though brief notes and illustrations of parts 
of it have been included in papers by several 
authors including Mitchell (1907: 257), How- 
ard, Dyar, and Knab (1912-1917 [vol. 2}: fig. 
702; {vol. 4}: 694), Buxton and Hopkins 
(1927: 91), Matheson (1944: 27), and Bo- 
hart and Ingram (1946: 15). 

CEPHALOTHORAX. — Postocular: 1 small, 
simple; 2 medium, simple or two-forked; 3 
medium, two-forked. 
Anterothoracic: two-forked near 
apex; 5 medium, two- or three-forked; 6 small, 
simple or two-forked; 7 medium, two- or three- 
branched. 
Dorsal: 8 medium, two- or three-forked. 
Supra-alar: 9 medium, two-forked. 
Metanotum: 10 medium, four- to six-branched; 


4 medium, 


11 medium, simple; 12 medium, simple to 
three-forked. 
Trumpet: Funnel-shaped, short, length about 
two and one-half times greatest diameter of 
meatus; pinna equal to about one-fourth of 
total length; uniformly dark pigmented. 
ABDOMEN.—Segment I: H small, simple; K 
medium, simple; L very small, two- to five- 
branched; M very small, simple or three-forked; 
s long, simple; T medium, two- or three-forked 
near middle; U very small, simple. 





Segment II: A small, simple spine; B medium, 
simple; C medium, four- to seven-branched; c’ 
small, simple spine on this and all following 
segments; 1 medium, two- or three-forked near 
basal one-third; 2 3 


long, simple; 3 medium, 














Mosquitoes of New Guinea—PENN 


three- or five-branched; 4 small, three-forked 
near base or simple; 5 minute, simple on this 
and all following segments. 

Segment Ill: A small, simple spine; B medium, 
simple or two-forked near apex; C medium, 
four-forked near base; 1 long, simple or two- 
forked near middle; 2 small, three-branched; 
3 represented only by its socket; 4 small, five- 
branched. 

Segment IV: A small, simple spine; B long, two- 
or three-branched; C medium, three- or four- 
forked near base; 1 long, simple; 2 small, two- 


> 


forked near middle; 3 represented only by its 





\ 


FiG. 43. Aedes vexans: dorsal aspect of right half 
of abdomen of male from Gamadodo, Papua. 
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socket; 4 small, two- to five-forked near basal 
fourth. 
Segment V: A small, simple spine; B long, two- 
branched; c long, two-branched; 1 long, two- 
forked near base; 2 small, four-forked near base; 
3 represented only by its socket; 4 medium, 
two- to three-forked near basal one-third. 
Segment VI: A small, simple spine; B long, two- 
branched; Cc long, two- or three-branched; 1 
long, simple or two-forked near base; 2 small, 
two- or three-forked near base; 3 absent; 4 
medium, simple or two-forked near base. 
Segment VII: A medium length, stout, two- or 
three-branched; B long, simple or two- to three- 
branched; C medium, two-branched; 1 small, 
four- or five-forked near base; 2 small, simple 
to four-forked near base; 4 medium, four- or 
five-forked near basal one-fourth. 
Segment VIII: A medium length, stout, five- or 
six-branched; A’ medium, two-forked near basal 
one-third. 
Paddle: Roughly pear-shaped, widest near apical 
one-fourth; buttress reaches widest point, from 
which point the margin is finely serrate around 
apex to medial part; midrib strong, dividing 
paddle unequally, lateral face about one-fourth 
wider than medial face; one specimen with a 
little dark pigment near the base of the paddle; 
terminal seta small, simple or two-forked near 
apex. 

SPECIMENS EXAMINED.—The pupal exuviae 
of two males from Gamadodo, Milne Bay, 
Papua. 


Subgenus BANKSINELLA Theobald 


D1aGNosis.—According to Edwards (1941: 
399), the species of Banksinella are distinct 
from all other Aedes in having setae H and K 
wide apart and K forming a small tuft, little if 
any larger than L or M, instead of a long simple 
seta. On the metanotum, the simple seta 10 is 
in front of seta 11 instead of medial to it. None 
of the abdominal setae strongly developed, but 
c-Il forming a small tuft which may be den- 
dritic. A-VII and A-VIII very small. Paddles 
with weak midrib and smooth margin. 
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The pupa of the single species recorded from 
New Guinea is unknown. 


Subgenus AEDES Meigen 


Heretofore only one species of the subgenus 
Aedes has been partially described, and since 
we collected pupae of only one additional 
species in New Guinea the following notes 
must be taken with reservations as a subgeneric 
diagnosis. 

DIAGNOsIs.—Setae H and K close together, 
well separated from L and M. At least B-IV and 
V long, reaching posterior margins of follow- 
ing segments, usually two- or more branched; 
seta C-II a medium-length multibranched tuft 
which is often dendritic. 


Aedes (Aedes) funereus (Theobald) 1903 


Pupa undescribed, but Hill (1925: 73) in- 
cluded figures of the paddles and trumpet. Since 
no differences between these figures and speci- 
mens of A. lineatus were noted, the figures are 
not included here. 


Aedes (Aedes) lineatus (Taylor) 1914 
Fig. 44 

CEPHALOTHORAX.—Postocular: 1 medium, 
two-forked, rarely three-forked; 2 medium, sim- 
ple or rarely two-forked; 3 medium, two-forked 
near middle or rarely three-forked. 
Anterothoracic: 4 medium, two- or three-forked; 
5 medium, two- to six-forked; 6 small, simple; 
7 medium, two- to four-forked. 
Dorsal: 8 medium, less than one-half the length 
of the trumpet, three- to five-forked, rarely six- 
or eight-forked. 
Supra-alar: 9 medium, two- or three-forked, 
rarely simple. 
Metanotum: 10 medium, usually four-forked, 
range from three- to seven-forked; 11 long, 
longest seta on cephalothorax, simple; 12 me- 
dium, two- to six-forked. 
Trumpet: Short, funnel-shaped, length ranging 
from about two to three times greatest diameter 
of meatus; pinna short; all darkly pigmented, 
but tracheoid area darkest. 
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ABDOMEN.—Segment I: H medium, stout, 
simple spine; K medium, two- or three-foried 
near base; L small, usually two-forked, occa- 
sionally three- or four-forked; M small, two- to 
five-forked; s long, simple or occasionally two- 
forked; T medium, two- to four-forked near 
middle, rarely five-forked; U small, simple. 
Segment II: A small, simple spine; B long, sim- 
ple; C medium, ten- to fifteen-branched tuft; 
c’ small, simple on this and all following seg- 
ments; 1 medium, two- or three-forked near 
middle; 2 long, simple or rarely two-forked; 3 
medium, two- to four-branched, each branch 
being two-forked near its middle; 4 small, two- 
or four-forked near base; 5 minute, simple on 
this and all following segments. 

Segment Ill: A small, simple spine; B long, sim- 
ple; C medium, three- to eight-branched; 1 me- 
dium, two- or three-forked, occasionally four- 


> 


or five-forked; 2 small, simple; 3 represented 


only by its socket; 4 medium, three- or four- 
forked. 

Segment IV: A small, simple spine; B long, two- 
branched or rarely three-branched; C medium, 
three- to six-branched; 1 medium, three- or 
four-forked near middle, rarely simple; 2 small, 
two-forked near apex or simple; 3 represented 
only by its socket; 4 medium, two- to six-forked 
near middle. 

Segment V: A small, simple spine; B long, two- 
branched or occasionally two-forked; C medium, 
three- or four-branched; 1 medium, two- or 
three-forked near middle, rarely simple; 2 me- 
dium, two- to five-forked near base; 3 repre- 
sented only by its socket; 4 medium, two- or 
three-forked near apex. 

Segment VI: A small, simple spine; B long, sim- 
ple or two-branched; Cc medium, three- or four- 
branched; 1 medium, simple; 2 medium, two- 
to five-forked near basal one-third; 3 absent; 4 
medium, two-forked near basal one-third or 
simple, rarely three-forked. 

Segment VII: A medium, two-branched or rarely 
simple; B medium, two-branched or rarely sim- 
ple; C medium, two- to four-branched; 1 small, 
two- to four-forked near base; 2 medium, two- 
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or three-forked near basal third; 4 medium, 
two- or three-forked near basal one-third. 
Segment VIII: A medium, stout, four- to eight- 
branched, plumose; A’ medium, simple to three- 
forked near apex. 

Paddle: Roughly oval, longer than wide; margin 
very finely serrate laterally and apically; midrib 
strong, not reaching apex, dividing the paddle 
almost equally; terminal seta medium, simple. 


SPECIMENS EXAMINED.—The pupal exuviae 
of one male and three females from Gamadodo 
and WagaWaga, Milne Bay, Papua, and Draeger 
Harbor, Northeast New Guinea. 





FIG. 44. Aedes lineatus: dorsal aspect of right half 
of abdomen of female from WagaWaga, Papua. 





Subgenus LEPTOSOMATOMYIA Theobald 


DIAGNOSIS.—The following is based on the 
single species of the subgenus which is known 
in its immature stages. All dorsal abdominal 
setae on segments IJ—VIII small, inconspicuous, 
and usually simple, except A-VII and A-VIIL. 
The latter two are large, several-branched plu- 
mose tufts. Paddles reminiscent of those of 
Tripteroides in general shape, though larger 
of course, produced apically into a truncate 
point. 


Aedes (Leptosomatomyia) aurimargo 
Edwards 1922 
Fig. 45 

CEPHALOTHORAX. — Postocular: 1 small, 
three- or four-forked, rarely six-forked; 2 small, 
simple or two-forked; 3 small, two-forked. 
Anterothoracic: 4 medium, two-forked near 
middle or occasionally simple; 5 medium, two- 
forked near middle or rarely simple; 6 small, 
simple; 7 medium, two-forked near middle or 
simple. 
Dorsal: 8 small, about one-half the length of 
the trumpet, simple or occasionally two-forked 
near base. 
Supra-alar: 9 small, simple. 
Metanotum: 10 and 11 very close together, well 
separated from 12; 10 small, simple or two- to 
three-forked; 11 medium, simple; 12 small, two- 
forked near middle or occasionally three-forked. 
Trumpet: Small, funnel-shaped, length usually 
not more than twice the greatest width; pinna 
short, ranging from one-fourth to one-sixth 
of the total length of the trumpet; uniformly 
dark-pigmented. 

ABDOMEN.—Segment I: H medium, simple; 
K long, simple; 1 small, two-forked near middle; 
M small, four- or five-forked near middle; s long, 
simple; T long, two-forked near base; U minute, 
simple. 
Segment Il: A small, simple spine; B medium, 
stout, simple; C long, stout, simple; Cc’ medium, 
usually simple or two- to three-forked; 1 small, 
simple or two- to three-forked, rarely four- 
forked; 2 medium, simple or rarely two-forked; 
3 small, two- to five-forked; 4 medium, stout, 
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simple; 5 minute, simple on this and all fol- 
lowing segments. 

Segment Ill: A small, simple spine; B medium, 
stout, simple; C long, stout, simple; C’ small, 
simple spine on this and all following segments; 
1 small, simple; 2 small, simple or rarely two- 
forked; 3 represented only by its socket; 4 small, 
simple spine. 

Segment IV: A small, simple spine; B long, stout, 
simple; C small, two-forked or occasionally sim- 
ple; 1 small, simple or rarely two-forked; 2 
small, simple or occasionally two-forked; 3 rep- 
resented only by its socket; 4 small, four- or five- 
forked, rarely six-forked. 








Fic. 45. Aedes aurimargo: dorsal aspect of right 
half of abdomen of male from Draeger Harbor, 
Northeast New Guinea. 
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Segment V: A small, simple spine; B long, stout, 
simple; C medium, simple; 1 small, simple; 2 
small, five- or six-forked, occasionally two- to 
four-forked; 3 represented only by its socket; 
4 small, two-forked or simple. 

Segment VI: A small, simple; B medium, stout, 
simple; C small, simple, stout; C’ small, stout 
spine, simple or rarely two-forked at apex, | 
small, simple; 2 small, two- to four-forked near 
middle; 3 absent; 4 small, simple, stout, rarely 
two-forked at apex. 

Segment VII; A long, stout, black, plumose, two- 
to four-branched; B small, simple or occasionally 
two-forked near middle; C small, simple; | 
small, three-forked, rarely two-forked; 2 small, 
simple or two-forked; 4 small, simple. 

Segment VIII; A very large, black, stout, plu- 
mose, five- to nine-branched, usually nine; A’ 
long, simple. 

Paddle: Long, narrow oval, apically with a blunt 
point; margin slightly serrate laterally becom- 
ing coarser near apex; midrib strong basally, 
declining apically, dividing paddle unequally, 
the lateral face being nearly twice the width 
of the medial face; terminal seta stout, black, 
usually two-branched or forked, rarely simple 
or three-forked. 


SPECIMENS EXAMINED.—The pupal exuviae 
of four males and two females from Draeger 
Harbor, Northeast New Guinea. 


Genus ARMIGERES Theobald 


DIAGNOSIS.—Trumpets of moderate length, 
tracheoid portion obsolete, pinna very oblique. 
Dorsal seta (8) of cephalothorax placed far 
posterior to trumpets. Setae H and K close to- 
gether, well separated from L and M. Seta A a 
small simple spine on segments II-VI, but a 
strong plumose tuft on VII and VIII; seta B 
a long simple seta on segments II—V, same 
length throughout but closer to lateral margin 
on the posterior segments; seta C a small tuft 
on segments II-VII. Paddles fringed with long 
hairs around apical one-half of margin, with an 
irregular line of black pigment at base; midrib 
strongest on basal one-third; 
strong, accessory seta absent. 


terminal seta 











ear 
rely 


wO- 


ally 
vall, 


slu- 


unt 


lly, 
ally, 
dth 


iple 


viae 
ger 


rgin 
tuft 
ong 
1 an 
drib 


seta 





Mosquitoes of New Guinea—PENN 


Key to Species of Armigeres 


Setae B and C on segment II placed close to- 
gether; C-II a small three- or four-branched 
tuft; paddle not notched at apex (Fig. 46) 

ssliccaghedniouteidaianidicantaptntimenihintesh A. breinli 

Setae B and C on segment II placed relatively 
far apart; C-II a conspicuous five- or six- 
forked tuft; paddle notched at apex (Fig. 


PERRO ECP aR oe A. milnensis 


Armigeres breinli (Taylor) 1914 
Fig. 46 


CEPHALOTHORAX.—Postocular: 1 small, five- 
or six-branched; 2 long, two- or three-branched; 
3 long, two-branched. 

Anterothoracic: 4 small, three- to five-forked; 5 
small, five- or six-forked; 7 small, two-forked 
or rarely simple; 6 long, stout, pale, simple. 
Dorsal: 8 medium, five-forked. 

Supra-alar: 9 small, three-forked. 

10 medium, four-branched; 11 
long, stout, simple; 12 small, six-branched. 
Trumpet: Short, length about twice the greatest 
diameter of meatus; pinna long, about one-half 
the total length of trumpet; tracheoid area obso- 
lete; uniformly light-pigmented. 


Metanotum: 


ABDOMEN.—Segment I: H medium, stout, 
simple; K long, stout, plumose, simple; L very 
small, simple; M small, six-branched; s me- 
dium, three-branched; T medium, five- or six- 
branched; U very small, simple. 

Segment II: A small, simple spine; B long, sim- 
ple, plumose; C small, three- or four-branched; 
| small, four- or five-branched; 2 very small, 
three-branched; 3 very small, to six- 
branched; 4 medium, simple; 5 minute, simple 
on this and all following segments. 

Segment Ill: A small, simple spine; B long, 
simple, plumose; C very small, three- or four- 
branched; C’ small, simple on this and all fol- 
lowing segments; 1 very small, two- or three- 
branched; 2 very small, three-branched; 3 rep- 
resented only by its socket; 4 small, three- 
branched. 

Segment IV: A small, simple spine; B long, sim- 
ple, plumose; C small, five-branched; 1 very 
small, simple or two-forked; 2 small, three- to 


four- 
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five-forked; 3 represented only by its socket; 
4 small, three-forked. 


Segment V: A small, simple spine; B long, sim- 
ple, plumose; C small, five-branched; 1 small, 
simple to four-branched; 2 small, two- to 
four-forked; 3 represented only by its socket; 
4 small, three- or four-forked. 

Segment VI: A small, simple spine; B long; two- 
branched, plumose; C small, three-branched; 1 
small, two- or three-forked, mesad of B in posi- 
tion; 2 small, two- to five-forked; 3 absent; 
4 small, four- to seven-forked, mesad of C in 
position. 





Fic. 46. Armigeres breinli: dorsal aspect of right 
half of abdomen of female from Mios Woendi, Dutch 
New Guinea. 
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Segment VII; A large, strong, plumose, five- to 
eight-branched; B size various, from small to 
long on different specimens, usually three- 
branched, placed very close to A; C small, four- 
branched; 1 small, four-branched; 2 very small, 
two-branched; 4 very small, three-branched. 
Segment VIII: A large, strong, plumose, sub- 
equal to A-VII, seven- or eight-branched; A’ 
very small, four- or five-forked. 

Paddle: Elongate, more or less blunt-tipped, 
medially produced into a wide flap, medial face 
one-third wider than lateral face; midrib strong 
basally, disappears at about middle; margin with 
a fringe of long hairs almost all around; with 
an irregular line of black pigment at base of 
paddle; terminal seta strong, two- or three- 


forked. 


SPECIMENS EXAMINED.—The pupal exuviae 
of fourteen males and seven females from Hili- 
moi, Milne Bay, Papua; Draeger Harbor, North- 
east New Guinea; Mios Woendi and Amster- 
dam Island, Dutch New Guinea. 


Armigeres milnensis Lee 1944 
Fig. 47 


CEPHALOTHORAX.—Postocular: 1 long, stout, 
black, plumose, nearly equal to length of trum- 
pet, two-branched; 2 absent; 3 long, stout, black, 
plumose apically, simple. 

Anterothoracic: 4 small, four- or five-branched; 
5 small, four-branched; 6 long, stout, pale, 
simple; 7 medium, black, two-forked. 

Dorsal: 8 medium, four-forked. 

Supra-alar: 9 medium, two-forked. 

Metanotum: 10 medium, seven- or eight- 
forked; 11 long, stout, black, simple; 12 small, 
four-branched. 

Trumpet: Short, length about twice greatest 
diameter of meatus; tracheoid portion obsolete; 
pinna long, nearly one-half the total length 
of trumpet; pale-brown colored, darker than 
cephalothorax. 


ABDOMEN.—Segment I: H small, simple; K 
long, simple, plumose, rarely two-forked near 
apex; L very small, simple or two-forked; M 


PACIFIC SCIENCE, Vol. III, January, |949 


very small, usually six- to eight-forked sear 
middle, range from four to thirteen; $ srall, 
usually three-branched, range from two- to 
six-branched; T small, usually three-branched, 
range from two- to six-branched; U very sinall, 
two-forked near base or simple. 

Segment Il: A small, simple spine; B long, plu- 
mose, simple; C medium, usually five- or six- 
forked from near base, range from four to nine; 
1 small, usually six-branched, range from four 
to seven; 2 small, usually three-forked, range 
from two to six; 3 very small, usually four- to 
six-branched, range from four to ten; 4 small, 
simple; 5 minute, simple on this and all fol- 
lowing segments. 

Segment III: A small, simple spine; B very long, 
plumose, simple; C small, usually three- or four- 
branched, rarely five- to seven-branched; c’ 
small, simple on this and all following segments; 
1 small, either two-, three-, or four-branched; 
2 very small, two- to five-forked from near base; 
3 represented only by its socket; 4 small, three- 
or four-branched or forked. 

Segment IV: A small, simple spine; B very long, 
plumose, simple; C small, variable, usually 
four-branched, but ranges from two to eight; | 
small, usually three- to four-branched, rarely 
two- or five-branched; 2 small, usually three- 
or four-branched, rarely two- or five-branched; 
3 represented only by its socket; 4 small, usually 
four-branched, range from two to five. 
Segment V: A small, simple spine; B very long, 
plumose, simple; C small, usually three- or four- 
branched, rarely five- to seven-branched; 1 small, 
usually three-branched, range from two to five; 
2 very small, usually four- or five-branched, 
rarely two- or three-branched; 3 represented only 
by its socket; 4 small, three- or four-branched. 
Segment VI; A small, simple spine; B long, stout, 
black, plumose, simple or two-branched, only 
rarely three-branched; C very small, two- or 
three-forked near base, occasionally four-forked; 
1 very small, two- or three-forked; 2 small, 
usually three-forked near base, occasionally two- 
or four-forked; 3 absent; 4 small, two- or three- 
forked, rarely simple or four-forked. 
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Segment VII: A long, stout, black, plumose, very 
similar to B-VI, three- or four-branched, rarely 
two-branched or forked; B small, various, two- 
to six-forked near base; C very small, simple or 
two-forked near base; 1 small, two- or three- 
forked near base, rarely simple; 2 very small, 
two-forked near base or simple; 4 small, usually 
three-forked near base, occasionally simple or 
two- to four-forked. 

Segment VIII: A very long, large, conspicuous, 
black, plumose tuft, range from six- to eleven- 
branched, usually nine-branched; A’ small, two- 
or three-branched, occasionally simple or four- 
branched. 





Fic. 47. Armigeres milnensis: dorsal aspect of right 
half of abdomen of female from Hilimoi, Papua. 





Paddle: Roundly oval, slightly longer than wide; 
with a fringe of long fine hairs on the margin 
starting at the apical one-third laterally and ex- 
tending to the apical one-half medially; midrib 
stronger than in breinli, dividing the paddle 
almost equally into halves; with an irregular 
broken line of black pigment across basal part 
of paddle; terminal seta medium, strong, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of two males and eight females from Hilimoi, 
Milne Bay, Papua, and Draeger Harbor, North- 
east New Guinea. 


Armigeres lacuum Edwards 1922 


Pupa undescribed, but Hill (1925: 70) in- 
cluded figures of the trumpets, terminal abdom- 
inal segments, and paddles. These figures are 
not included here since they lack the detail 
necessary to bring out features which would 
distinguish A. lacuwm from the other species 
in New Guinea. 


Genus CULEX Linnaeus 


DIAGNOsIS.—The pupae of Cw/ex can usually 
be distinguished from those of other genera 
by the presence of an accessory seta situated 
beside the terminal seta at the tip of the midrib 
of the paddle, and by the presence of a small 
spine-like seta on the postero-lateral corner of 
segment IX. These features are both somewhat 
difficult to appreciate on all specimens and are 
not absolutely diagnostic because the New 
Guinean species of the subgenus Acallyntrum 
have neither terminal nor accessory paddle setae, 
and the accessory seta is absent from C. sguamo- 
sus; seta v-IX is extremely difficult to see on 
most species and apparently is not always pres- 
ent on C. sitiens. Two other features charac- 
terize the large majority of Culex pupae, though 
again there are exceptions; the trumpets have a 
dark tracheoid area close to the base; and setae 
A-VII and A-VIII, which usually form well- 
marked plumose tufts, are placed well before 
the corners of the segments. The dorsal seta 
(8) of cephalothorax is usually placed well 
behind the bases of the trumpets. 








Subgenus LuTZIA Theobald 


DIAGNOSIS.—Practically inseparable as a sub- 
genus from Culex (Culex) except in the posi- 
tion of seta A on III-VI far anterior to the 
corners of the segments; the paddles slightly 
notched at the apex of the midrib; and always 
of large size. 


Culex (Lutzia) halifaxii Theobald 1903 
Fig. 48 
Pupa undescribed, but Hill (1925: 73) in- 
cluded figures of its paddles and trumpet. 
CEPHALOTHORAX. —- Postocular: 1 
simple; 2 


small, 
small, simple or occasionally two- 
forked at apex; 3 small, simple. 
Anterothoracic: 4 small, simple; 5 small, simple; 
6 small, simple; 7 small, simple. 

Dorsal: 8 small, one-third length of trumpet, 
simple or rarely two-forked. 

Supra-alar: 9 small, simple. 

Metanotum: 10 small, three- or four-forked, or 
rarely five-forked; 11 small, simple or rarely 
two-forked; 12 small, simple. 

Trumpet: Medium length, length about three 
times the greatest diameter of meatus; pinna 
long, nearly one-half the total length of trumpet; 
tracheoid area indistinct; basal part of trumpet 
darkest, although the whole trumpet is darkly 
pigmented. 

ABDOMEN.—Segment I: H small, simple; K 
long, two-forked near basal one-third; L small, 
two-forked near apex, or occasionally five- 
forked or simple; M small, two- to four-forked 
near apex; S long, simple; T long, simple or 
rarely two-forked; U minute, simple. 

Segment Il: A small, simple spine; B long, 
simple or rarely two-forked near middle; Cc 
small, three- to five-forked near middle; C’ small, 
simple on this and all following segments; 1 
long, simple or rarely two-forked; 2 long, sim- 
ple; 3 small, two- to four-forked or rarely sim- 
ple; 4 long, simple; 5 minute, simple on this 
and all following segments. 

Segment Ill: A small, simple spine; B long, 
simple or occasionally two-forked; c long, plu- 
mose, five- to eight-forked near base; 1 me- 
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dium, simple; 2 small, two- or three-forked at 
apex; 3 represented only by its socket; 4 long, 
two- to four-forked, rarely simple or five-forked. 
Segment IV: A small, simple spine; B long, plu- 
mose, three- to six-branched; C long, plumose, 
three- to six-branched; 1 long, simple or rarely 
two-forked at apex; 2 small, two-forked near 
apex, or rarely three-forked; 3 represented only 
by its socket; 4 small, five-forked near middle, 
or occasionally four- or six-forked. 

Segment V: A small, simple spine; B very long, 
plumose, two- or three-branched, rarely four- 
branched; C very long, plumose, two- or three- 
branched; 1 long, simple; 2 medium, three- or 


ae 
Ye 
, 
‘\ 
: 
Bie 1. ARS 





Fic. 48. Culex halifaxii: dorsal aspect of right half 
of abdomen of female from WagaWaga, Papua. 
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four-forked near middle; 3 represented only by 
its socket; 4 medium, simple or rarely two- 
forked. 

Segment V1: A small, simple spine; B very long, 
plumose, two- or three-branched; C long, plu- 
mose, two- or three-branched; 1 medium, simple 
or occasionally two-forked; 2 medium, two- 
forked near middle or occasionally four-forked; 
3 absent; 4 long, simple or rarely two-forked. 
Segment VII: A long, plumose, four- to eight- 
branched, most frequently seven-branched; B 
medium, simple; C long, simple; 1 small, two- 
forked or rarely simple; 2 medium, simple; 4 
medium, simple. 

Segment VIII: A long, plumose, nine- to thir- 
teen-branched, most frequently eleven-branched; 
A’ long, simple. 

Segment IX: v minute, stout, simple. 

Paddle: Rounded, slightly longer than greatest 
width, apex with a notch at end of midrib; 
margin smooth; midrib dividing paddle un- 
equally, lateral face a little wider than medial 
face; terminal seta very small, simple; accessory 
seta a little longer, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of three males and seven females from Gama- 
dodo, WagaWaga, and Hilimoi, Milne Bay, 
Papua. 


Subgenus NEOCULEX Dyar 
None of the four species recorded from New 
Guinea has been seen in the pupal stage, and 
so few pupae of Neoculex have been described 
that it is impossible to present a subgeneric 
diagnosis at the present time. 


Subgenus MOCHTHOGENES Edwards 

DIAGNOsIs.—Only two of the species of this 
subgenus have been described in the pupal 
stage. For these Edwards (1941: 412) notes 
the following features: All cephalothoracic setae 
inconspicuous; seta 11 of metanotum double; 
setae K and § about equally long and simple; 
T also simple but shorter; paddle seta somewhat 
stronger than usual, and accessory seta present. 

The pupa of the single species recorded from 
New Guinea is unknown. 
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Subgenus LOPHOCERAOMYIA Theobald 


DIAGNOSIS.—The pupae of the two species 
recorded from New Guinea agree in the follow- 
ing features: Trumpets fairly long, with well- 
developed tracheoid portion. Seta C with more 
than six branches on segments II and III; seta 2 
on segment II long and simple, the most con- 
spicuous seta on the segment; setae A-VII and 
A-VIII, the only plumose tufts on the abdomen. 


Key-to Species of Culex (Lophoceraomyia ) 


Seta B on segments IV through VII less than 
the length of the following segment; seta 
1 on segments III through VI a branched 
tuft (Fig. 49)..........................C. fraudatrix 
Seta B on segments IV through VI much 
longer than the following segment; seta 1 
on segments III through VI usually simple, 
never more than two-branched (Fig. 50) 
C. uniformis 


Culex (Lophoceraomyia) fraudatrix 
(Theobald) 1905 


Fig. 49 


CEPHALOTHORAX. — Postocular: 1 small, 
three- to six-forked; 2 medium, two- to four- 
forked; 3 medium, three- or four-forked, rarely 
five-forked. 

Anterothoracic: 4 medium, three- or four- 
forked, rarely five-forked; 5 medium, simple or 
two-forked, rarely three-forked; 6 small, simple 
or two-forked, rarely three-forked; 7 medium, 
two-forked or occasionally three-forked. 
Dorsal: 8 medium, one-half length of trumpet, 
two-forked. 

Supra-alar: 9 small, simple or two-forked, rarely 
three-forked. 

Metanotum: 10 medium, two-forked or rarely 
simple; 11 medium, two-forked or rarely simple; 
12 medium, two- to four-forked. 

Trumpet: Long, narrow, length about twelve 
times the greatest diameter of the meatus; tra- 
cheoid area fairly well developed, dark; pinna 
short, less than one-eighth of the total length 
of the trumpet. 

ABDOMEN.—Segment I: H small, simple; K 
long, two-branched; L very small, two-forked; 








M small, four- to seven-forked near base, rarely 
three-forked; s long, simple; T long, two-forked 
near base or occasionally three-forked; U small, 
simple. 

Segment Il: A small, simple spine; B long, two- 
forked near base; C medium, six- or seven- 
forked near base, rarely with each branch double 
so that it appears to be twelve-forked; C’ small, 
simple, laterad of B in position; 1 medium, two- 
forked or occasionally three-forked; 2 very long, 
simple; 3 small, three-forked, or occasionally 
four- or five-forked; 4 medium, four-forked or 
occasionally three-forked; 5 minute, simple on 
this and all following segments. 


Segment Ill: A small, simple spine; B long, two- 





Fic. 49. Culex fraudatrix: dorsal aspect of right 
half of abdomen of female from Hilimoi, Papua. 
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branched, rarely simple or three-branched; c 
long, nine-branched, or rarely seven- or te 
branched; 1 medium, three- to five-forked near 
base, rarely two-forked; 2 small, three-forked or 
occasionally simple or two-forked; 3 represented 
only by its socket; 4 long, five-forked or occa- 
sionally four-forked. 

Segment IV; A small, simple spine; B long, five- 
or six-branched, rarely four-branched; C long, 
seven- to ten-branched; 1 medium, four- or five- 
forked near base, occasionally two- or threc- 
forked; 2 small, two-forked or simple; 3 repre- 
sented only by its socket; 4 medium, four- or 
five-forked near base, rarely six-forked. 
Segment V: A small, simple spine; B long, two- 
or three-branched, rarely four-branched; C long, 
seven-branched or occasionally from five- to 
nine-branched; 1 medium, five- or four-forked 
near base, occasionally three-forked; 2 small, 
three- to six-forked near base; 3 represented 
only by its socket; 4 medium, three- or two- 
forked near base. 

Segment VI: A small, simple spine; B long, two- 
branched or occasionally three-branched; C me- 
dium, four- to six-forked near base, occasionally 
two- or three-forked; 1 medium, four- or five- 
forked near base, rarely three-forked; 2 small, 
three-forked, occasionally simple or two- to 
four-forked; 3 absent; 4 small, two-forked or 
occasionally simple. 

Segment VII: A medium, three-branched, plu- 
mose, occasionally two- or four-branched; B 
medium, two-forked or occasionally simple; Cc 
medium, four- to six-forked or rarely three- 
forked; 1 small, two- or three-forked; 2 medium, 
simple or rarely two-forked; 4 medium, three- 
or four-forked or rarely two-forked. 

Segment VIII: A medium, four- or five-branched, 
plumose, occasionally six- or seven-branched; A’ 
medium, two- or three-forked near base. 
Segment IX: v small, simple spine. 

Paddle: Elongate oval; margin smooth; midrib 
dividing the paddle unequally, the lateral face 
a little wider than the medial face; terminal seta 
small, simple; accessory seta a little longer, 
simple. 
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SPECIMENS EXAMINED.-—The pupal exuviae 
of five females from Gamadodo, WagaWaga, 
and Hilimoi, Milne Bay, Papua. 


Culex (Lophoceraomyia) uniformis 
Theobald 1905 
Fig. 50 


CEPHALOTHORAX. — Postocular: 1 small, 
three- to five-forked; 2 small, two- to four- 
forked; 3 medium, simple. 

Anterothoracic: 4 long, stout, two-forked; 5 me- 
dium, two-forked or simple; 6 small, simple; 7 
medium, two-forked. 

Dorsal: 8 medium, one-half length of trumpet, 
two- to four-forked. 

Supra-alar: 9 medium, simple or two-forked. 
Metanotum: 10 small, three-forked or rarely 
two- or four-forked; 11 medium, simple: 12 
small, three-forked or rarely simple. 

Trumpet: Long, length nine to ten times great- 
est diameter of meatus; pinna short, one-fifth to 
one-sixth of total length of trumpet; tracheoid 
area fairly well developed, dark pigmented. 

ABDOMEN.—Segment I: H small, simple; K 
long, simple; L small, two-forked near apex or 
rarely three-forked; M small, five-forked near 
base or occasionally three- or four-forked; s very 
long, simple; T long, simple; U small, two-forked 
near base or simple. 

Segment Il; A small, simple spine; B medium, 
simple; C medium, nine- to eleven-forked near 
basal one-fifth; c’ small, simple, lateral and an- 
terior to B in position; 1 long, simple; 2 
long, simple, rarely three-forked at apex; 3 
small, three- to four-forked; 4 small, three- or 
four-forked or rarely two-forked; 5 minute, 
simple on this and all following segments. 
Segment Ill: A small, simple spine; B long, 
simple, very close to C in position; C medium, 
seven- or eight-branched, rarely ten-branched; 
C’ small, simple, mesad of C on this and all fol- 
lowing segments; 1 long, simple or occasionally 
two-forked; 2 small, simple or occasionally two- 
or three-forked; 3 represented only by its socket 
on this and segments IV and V; 4 small, four- 
branched, or rarely six-branched. 
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Segment IV: A small, simple spine; B very long, 
nearly reaching posterior margin of segment VI, 
two-branched, plumose; C long, usually four- 
branched, range from two to six; 1 long, simple 
or occasionally two-forked; 2 small, simple or 
rarely two-forked; 4 medium, three- to seven- 
forked. 

Segment V: A small, simple spine; B very long, 
plumose, two-branched; C medium, two- or 
three-forked; 1 long, two-forked or simple; 2 
small, three- or four-forked, rarely five-forked; 
4 medium, two-forked or rarely three-forked. 
Segment VI: A small, simple spine; B very long, 
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Fic. 50. Culex uniformis: dorsal aspect of right 
half of abdomen of male from Mios Woendi, Dutch 
New Guinea. 








plumose, simple or rarely three-forked near 
apex; C long, two-forked near basal one-third; 
1 long, simple or rarely two-forked; 2 small, 
three- or two-forked; 3 absent; 4 medium, two- 
forked or occasionally simple or three-forked. 


Segment VII: A fairly long, plumose, four- or 
five-branched, rarely three-branched; B fairly 
long, simple or rarely two-branched; C medium, 
two-forked or occasionally simple; 1 small, two- 
forked or occasionally simple; 2 medium, simple 
to three-forked; 4 medium, two-forked 
or rarely simple. 


or two- 


Segment VIII: A large, conspicuous, plumose, 
six- to nine-branched, most frequently nine- 
branched; A’ medium, simple or two-forked. 
Segment IX: v small, simple spine. 

Paddle: Elongate oval; margin smooth; a little 
black pigment near base of paddle on one speci- 
men; midrib dividing paddle almost equally; 
terminal seta small, simple; accessory seta me- 
dium, simple or occasionally two-forked at apex. 


SPECIMENS EXAMINED.—The pupae of seven 
males and two females from Mios Woendi, 
Dutch New Guinea. It should be recorded that 
although a representative number of larvae of 
this species was collected on several occasions 
we were not successful in rearing any imagines. 
It is possible that although the larvae agree 
fairly well with the brief description published 
by Barraud (1934) this may be an undescribed 
species. 

Subgenus CULICIOMYIA Theobald 


DIAGNOSIS.—The three New Guinean spe- 
cies of which the pupae are known agree in the 
following respects: Seta C-Il a multibranched 
short tuft of fifteen or more branches; at least 
setae B-1V—VI plumose. 


Key to Species of Culex (Culiciomyia) 


1. Setae B-IV—VI exceeding posterior margins 
of following segments; setae C-III-VI 
never plumose (Fig. 51).......... C. fragilis 

Setae B-IV-VI never exceeding posterior 
margins of following segments; setae C- 
II-VI always plumose............................ 2 
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2. Setae K and B-II plumose; seta 1 on seg- 
ment VI not plumose (Fig. 52) -.... 
seeseihcisisa ttt aidiatiaithaasaieataeen C. papuensis 

Setae K and B-II not plumose; seta 1 on 
segment VI plumose (Fig. 53)....... 
EE es ee C. puilus 


Culex (Culiciomyia) fragilis Ludlow 1903 
Fig. 51 


CEPHALOTHORAX. — Postocular: 
three- or four-forked; 


1 medium, 
2 medium, two- to four- 


forked; 3 medium, two-forked or rarely three- 
forked. 
Anterothoracic: 4 long, three- or four-forked, 


rarely two-forked; 5 medium, two-forked, rarely 
simple; 6 small, simple or two-forked; 7 long, 
two-forked or occasionally simple. 

Dorsal: 8 long, one-half length of trumpet, two- 
or three-forked. 


Supra-alar: 9 \ong, simple or two-forked. 


10 medium, six- to ten-forked; 11 
medium, two-forked or simple; 12 
two- to four-forked. 


Metanotum: 


medium, 


Trumpet: Funnel-shaped, length equal to a little 
more than four times the greatest diameter of 
meatus; pinna long, a little less than one-third 
of the total length; tracheoid portion dark- 
pigmented, remainder of trumpet lightly pig- 
mented. 


ABDOMEN.—Segment I: H small, simple; k 
medium, two-forked or occasionally simple; | 
small, two- or three-forked near middle, rarely 
five-forked; M small, three- or four-forked near 
base, occasionally simple; s long, simple; T long, 
simple or two-forked; U small, simple. 
Segment Il: A small, simple; B medium, two- 
forked near middle or rarely simple; C medium, 
twenty- to twenty-five-branched; C’ small, simple 
spine on this and all following segments; 1 me- 
dium, simple or occasionally two-forked; 2 long, 


* 


simple or two-forked; 3 small, simple, rarely 
two- or three-forked near middle; 4 medium, 
usually four-branched, occasionally 
three-branched; 5 minute, simple on this and all 


following segments. 


two- or 
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Segment Ill: A small, simple; B medium, two- 
forked near middle; C medium, three- or four- 
branched, occasionally two- or five-branched; 1 
medium, two-forked or rarely simple; 2 small, 
two- or three-forked at base; 3 represented only 
by its socket on this and segments IV and V; 4 
medium, usually four-branched, occasionally 
five- or three-branched. 


Segment IV: A small, simple; B long, two- or 
three-branched, slightly plumose apically; C me- 
dium, three-branched, occasionally four- or five- 
branched; 1 medium, two- or three-forked, rarely 
simple; 2 small, two-forked, rarely simple; 4 





FIG. 51. Culex fragilis: dorsal aspect of right half 
of abdomen of male from Hilimoi, Papua. 
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small, three- or four-forked near basal one-third, 
rarely simple. 


Segment V: A small, simple; B long, two- 
branched, slightly plumose apically; C medium, 
three- or four-branched, occasionally two- or 
five-branched; 1 medium, two- or three-forked; 
2 small, usually three- or four-forked, rarely two- 
or five-forked; 4 medium, two-forked near base 
or occasionally simple. 


Segment VI: A small, simple; B long, two- 
branched, slightly plumose apically; C long, two- 
or three-branched; 1 medium, two-forked near 
base, rarely simple; 2 small, two- to four-forked, 
rarely simple; 3 absent; 4 medium, simple or 
two-forked. 

Segment VII: A medium, stout, plumose, three- 
or four-branched, rarely five-branched; B me- 
dium, simple or rarely two-forked; C medium, 
simple to three-branched, rarely four-branched; 
1 small, usually three-forked, occasionally four- 
forked; 2 medium, two-forked; 4 small, two- 
forked or occasionally simple. 


Segment VIII: A medium, stout, plumose, five- 
or six-branched, rarely four-branched; A’ me- 
dium, simple or two-forked. 

Segment IX: v small, simple spine. 

Paddle: Large, long, broadest at about apical 
one-third; margin smooth; midrib strong, divid- 
ing paddle unequally, the lateral face slightly 
wider than medial face; terminal seta small, 
stout, two-branched or simple; accessory seta 
small, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of eight males and eight females from Gama- 
dodo and Hilimoi, Milne Bay, Papua, and 
Draeger Harbor, Northeast New Guinea. 


Culex (Culiciomyia) papuensis (Taylor ) 
1914 
Fig. 52 
CEPHALOTHORAX. — Postocular: 1 small, 
two-branched, occasionally more; 2 medium, 


two- or three-branched; 3 medium, three- 
branched or simple. 








Anterothoracic: 4 medium, five- or six-branched, 
rarely simple or two-branched, plumose; 5 small, 
two- to four-forked; 6 small, two- or three- 
forked, rarely simple; 7 medium, two-forked. 
Dorsal: 8 medium, one-half length of trumpet, 
two- or three-branched. 

Supra-alar: 9 small, two-forked. 

Metanotum: 10 medium, five-forked, plumose; 
11 medium, two-forked or occasionally simple, 
plumose; 12 medium, two-forked and plumose. 
Trumpet: Length five or six times the greatest 
diameter of the meatus; pinna about one-fourth 
of the total length of trumpet; tracheoid portion 
darkly pigmented. 





FiG. 52. Culex papuensis: dorsal aspect of right 
half of abdomen of female from Hilimoi, Papua. 
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ABDOMEN.—Segment I: H small, simple; kK 
long, two-branched or simple, plumose; L sma! 
simple or two- to three-forked near apex; 
small, three- or four-forked near base, rare 


five-forked; s long, simple; T medium, tw 
forked; U small, simple. 

Segment Il: A small, simple spine; B long, tw 
branched or occasionally simple, plumose; C me- 
dium, twenty-five- to thirty-branched tuft; c’ 
small, simple on this and all following segments; 
| medium, two-forked or simple; 2 long, simple; 
3 small, two- to four-forked; 4 medium, four- to 
five-branched, occasionally simple or two-forked; 
5 minute, simple on this and all following seg- 
ments. 

Segment Ill; A small, simple spine; B long, two- 
branched or occasionally simple or  three- 
branched, plumose; C long, five- to twelve- 
branched, plumose; 1 medium, simple or two- 
branched; 2 small, two- to four-forked; 3 repre- 
sented only by its socket on this and segments 
IV and V; 4 long, two-branched or occasionally 
four-branched, plumose. 

Segment IV: A small, simple spine; B long, two- 
branched, occasionally four- or five-branched, 
plumose; C long, two- or four-branched, rarely 
eight- or nine-branched, plumose; 1 medium, 
two-branched or simple; 2 small, two-forked 
near basal one-third or occasionally simple; 4 
medium, four- to six-branched. 

Segment V: A small, simple spine; B long, two- 
to three-branched, plumose; C long, two- to 
four-branched, plumose; 1 long, simple or occa- 
sionally two-branched; 2 small, two- to four- 
branched; 4 medium, two-forked near basal one- 
third or rarely simple. 

Segment VI: A small, simple spine; B long, 
simple or two- to three-branched, plumose; C 
long, three- to six-branched, plumose; 1 long, 
two-branched or occasionally simple; 2 medium, 
two-forked or occasionally simple; 3 absent; 4 
medium, two-forked near middle or rarely 
simple. 

Segment VII: A medium, four- to six-branched, 
plumose; B medium, simple or occasionally two- 
branched; C medium, four-branched or occasion- 
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ally two-branched; 1 small, four-forked near 
middle or rarely three-forked; 2 medium, simple 
or two-branched; 4 medium, two-forked. 
Segment VIII: A medium, stout, six- to ten- 
branched, plumose; A’ medium, simple or two- 
forked near middle. 
Segment IX; v small, simple spine. 
Paddle: Elongate oval shaped, length roughly 
about one-fourth greater than width; margin 
smooth; midrib strong, reaching apex; terminal 
seta short, simple; accessory seta short, simple. 
SPECIMENS EXAMINED.—The pupal exuviae 
of four males and three females from Gamadodo 


and Hilimoi, Milne Bay, Papua. 


Culex (Culiciomyia) pullus Theobald 1905 
Fig. 53 


Pupa heretofore undescribed, although Hill 
(1925: 74) included figures of the paddles and 
trumpet of specimens from Rabaul, New Bri- 
tain. 

CEPHALOTHORAX. — Postocular: 1 medium, 
four- or three-branched; 2 medium, two- 
branched; 3 medium, three-branched or occa- 
sionally two-branched. 

Anterothoracic: 4 medium, three- or four- 
branched, rarely five- or six-branched; 5 small, 
two- or three-forked; 6 small, simple or two- 
forked; 7 medium, two- or three-forked. 
Dorsal: 8 medium, one-half length of the trum- 
pet, two-branched or occasionally four-branched. 
Supra-alar: 9 medium, two-branched. 
Metanotum: 10 medium, five- to eight-branched, 
plumose; 11 medium, two-forked near base, 
rarely four-forked, plumose; 12 medium, two- 
to four-forked. 

Trumpet: Length equal to five or six times the 
greatest diameter of the meatus; pinna short, 
roughly equal to the greatest diameter of the 
meatus; tracheoid portion darkly pigmented. 

ABDOMEN.—Segment I: H small, stout, simple 
or rarely two-forked near apex; K long, two- 
branched; L small, two- to six-forked; M small, 
four- to six-forked; s long, simple; T long, two- 
forked near base; U small, simple or rarely two- 
forked. 
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Segment Il: A small, simple spine; B long, two- 
forked near base or occasionally simple; C me- 
dium, fifteen- to twenty-branched tuft; C’ small, 
simple on this and all following segments; | 
medium, two-forked near base or occasionally 
three-forked or simple; 2 long, simple; 3 small, 
three-forked or rarely simple or two-forked; 4 
medium, four- or five-forked, rarely two- o: 
three-forked; 5 minute, simple on this and all 
following segments. 

Segment Ill; A small, simple spine; B long, two- 
forked near base, plumose; C long, six- or seven- 
branched, only 
branched, plumose; 1 medium, two-forked or 


occasionally five- or nine- 





Fic. 53. Culex pullus: dorsal aspect of right half 
of abdomen of male from Hilimoi, Papua. 
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occasionally simple; 2 small, three- or four- 
forked; 3 represented only by its socket on this 
and segments IV and V; 
five-branched, plumose. 


4 medium, three- to 


Segment IV: A small, simple spine; B long, four- 
branched or occasionally three-branched, plu- 
mose; C long, five- or four-branched, rarely three- 
or six-branched, plumose; 1 medium, two- 
forked, rarely three-forked; 2 small, two-forked 
near middle, rarely four-forked; 4 
seven-forked near basal one-third. 
Segment V: A small, simple spine; B long, three- 
branched or occasionally two-branched, plu- 
mose; C long, four-branched or rarely three- 
branched, plumose; 1 long, two-branched, or 
occasionally three-branched; 2 small, two- to 
six-forked near basal one-third; 4 medium, two- 
forked or rarely simple. 


4 small, five- to 


Segment VI: A small, simple spine; B long, two- 
or three-branched, rarely four-branched, plu- 
mose; C long, four-branched, 
six-branched, plumose; 
branched, 


rarely three- to 
| long, two- or three- 
rarely four-branched, plumose; 2 
small, two- or three-forked, rarely simple; 3 ab- 
sent; 4 small, two-forked or occasionally three- 
forked. 
Segment VII: A medium, three- or four- 
branched, plumose; B medium, two-branched or 
occasionally three-branched; C medium, three- 
or four-branched; 1 small, four- or five-branched; 
2 medium, two-forked or occasionally simple; 4 
medium, two-forked. 

Segment VIII; 
branched, 


A medium, stout, usually five- 
occasionally six- or eleven-branched, 
plumose; A’ medium, two-forked near base or 
rarely simple. 
Segment IX; v small, simple spine. 
Paddle: Elongate oval shaped, length nearly 
one-third greater than width; margin rounded, 
smooth; midrib strong, reaching apex, dividing 
the paddle almost equally although the lateral 
face is slightly wider than the medial face; ter- 
minal seta small, simple or two-branched; ac- 
cessory seta small, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of nine males and eleven females from Gama- 
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dodo, WagaWaga, and Hilimoi, Milne Bay, 
Papua, and Draeger Harbor, Northeast New 
Guinea. 


Subgenus ACALLYNTRUM Stone and Penn 


DIAGNOsIS.—The pupae of the two New 
Guinean species of Acallyntrum are distinct 
from those of all other Culex of the island in 
the absence of both the terminal and accessory 


paddle setae. 


Key to Species of Culex (Acallyntrum ) 
Lateral margins of paddles finely serrate; only 
the larger setae of segments III to VII plu- 
mose, all other setae non-plumose (Fig. 
54) _C. bicki 
Lateral margins of paddles smoothly rounded, 
not serrate; nearly all of the dorsal abdom- 
inal setae sai _— ( Fig. 55) 
capuiticiaiabahicsinndcaceioced _C. binigrolineatus 


Culex (Acallyntrum) bicki Stone and Penn 
1947 
Fig. 54 


This pupa was described and figured by Stone 
and Penn (1947: 89). The following descrip- 
tion is taken from this paper with additional 
unpublished notes on the species. 

CEPHALOTHORAX. — Postocular: 2 promi- 
nent, plumose, three- or four-branched. 
Metanotum: 10 usually three-branched; 11 long, 
simple; 12 usually three-branched. 

ABDOMEN.—Segment I: H small, simple; k 

long, simple; L small, four-forked near middle; 
M small, six-forked near base; s long, simple; T 
long, two-branched; U small, simple. 
Segment Il: A small, simple spine; B medium, 
simple; C small, six- or seven-branched; C’ small, 
simple on this and all following segments; | 
medium, two-branched; 2 long, simple; 3 small, 
simple; 4 small, three-forked near base; 5 mi- 
nute, simple on this and all following segments. 
Segment Ill: A small, simple spine; B long, 
simple; C medium, three-branched; 1 medium, 
simple; 2 small, two-branched; 3 represented 
only by its socket on this and segments IV and 
V; 4 small, three-branched. 
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Segment IV: A small, simple spine; B very long, 
two-branched, plumose; C long, six-branched; 1 
medium, two-forked; 2 small, four-forked; 4 
medium, four-forked near middle. 

Segment V: A small, simple spine; B very long, 
two-branched, plumose; C long, three-branched; 
1 medium, two-forked; 2 small, six-branched; 4 
medium, two-forked near apex. 

Segment VI: A small, simple; B very long, two- 
branched, plumose; C long, four-branched; 1 
medium, two-branched; 2 small, three-forked; 
3 absent; 4 small, two-forked. 

Segment VII: A small, five-branched; B small, 
six-branched; C medium, two-branched; 1 me- 





Fic. 54. Culex bicki: dorsal aspect of right half of 
abdomen of female from Hilimoi, Papua. 


dium, two-forked; 2 long, four-branched, plu- 
mose; 4 small, two-forked. 

Segment VIII: A long, strong, plumose, nine- 
branched; A’ medium, two-forked near middle. 
Segment IX: v small, simple spine. 

Paddle: Long, roughly oval; margin finely ser- 
rate laterally, apex slightly notched beyond mid- 
rib; midrib weak, not reaching apex of paddles; 
sometimes with an irregular line of black pig- 
ment basally on paddle; without terminal setae. 


Culex (Acallyntrum) binigrolineatus 
Knight and Rozeboom 1945 


Fig. 55 


The pupa was described and figured by 
Knight and Rozeboom (1945: 289) from which 
paper the following description and figure have 
been taken; additional data were obtained by 
examination of one of the paratypes. 

CEPHALOTHORAX. — Postocular: 1 
four-forked near apex; 2 prominent, nearly 
twice the length of other setae of cephalothorax, 
three-branched, plumose; 
forked. 

Anterothoracic: 4 medium, six-forked; 5 small, 
four-forked; 6 small, two-forked near apex; 7 
medium, four-forked near middle. 

Dorsal: 8 small, two-forked. 

Supra-alar: 9 medium, two-branched. 
Metanotum: 10 medium, four-forked near mid- 
dle; 11 long, simple, plumose; 12 long, four- 
forked near basal one-fourth. 

Trumpet: Basal one-third darkly pigmented; 
tracheoid portion fairly well developed; pinna 
about one-third length of the trumpet. 

ABDOMEN.—Segment I: H small, simple; K 
long, simple, stout, plumose; L medium, four- 
forked near middle; M medium, five-forked 
near base; S$ long, two-branched; T long, two- 
branched; U small, two-forked near apex. 
Segment Il: A small, simple spine; B long, plu- 
mose, simple; C small, four-branched; C’ small, 
simple on this and all following segments; 1 
medium, three-branched, plumose; 2 medium, 


» 


two-forked near middle; 3 small, four-forked 


small, 


3 medium, three- 








78 


4 medium, three-forked near mid- 
dle; 5 minute, simple on this and all following 
segments. 


near middle; 


Segment Ill; A small, simple spine; B long, sim- 
ple, plumose; C medium, simple or rarely two- 
forked near apex; 1 medium, two-branched; 
three-branched; 3 represented only by 
its socket on this and segments IV and V; 4 
small, two-branched. 


small, 


Segment IV: A small, simple; B long, three- or 
four-branched, Cc medium, 
plumose; 1 


2 small, 


two- to 
three- 


plumose; 
four-branched, 
forked; 
forked. 


medium, 


three-forked; 4 small, four- 





FIG. 55. Culex binigrolineatus: dorsal aspect of right 


half of abdomen of male (after Knight and Roze- 
boom, 1945). 
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Segment V: A small, simple; B long, threc- to 
five-branched, plumose; C long, two- to four. 
medium, three-forked. 


branched, plumose; 1 


plumose; 2 small, four-forked; 4 medium, two. 


branched. 


Segment VI: A small, simple; B exceedingly 
well developed, four- to seven-branched, plu- 
mose; C long, plumose, simple to four-branched; 
| long, five-branched, plumose; 
forked; 
Segment VII: A medium, three-branched, plu- 
mose; B medium, three- to seven-branched, plu- 


mose; C small, two-forked, plumose; 1 medium, 


2 small, four- 


3 absent; 4 small, two-branched. 


simple, plumose; 2 long, five-branched, plu- 


mose; 4 small, three-forked. 

Segment VIII: A strongly developed, fan-like, 
nine- to fourteen-branched, plumose; A’ me- 
dium, simple, plumose. 

Paddle: 


what drawn out into a point; only basal third 


Long, roughly oval, with apex some- 
of lateral margin buttressed, entire margin 


smooth; without terminal setae. 


Subgenus CULEX Linnaeus 


DIAGNOSIs.—The four New Guinean species 
of this subgenus known in the pupal stage all 
have seta K on segment I two-forked; seta A on 
segments II-VI is a small, simple spine set close 
to the postero-lateral corners of the segments; 
setae A-VII and A-VIII are fairly well-developed 
plumose tufts placed some distance anterior to 
the postero-lateral corners of the segments; setae 
4-II and 4-III well-developed tufts placed 
terior to and usually between B-II and c’-II, and 
between B-III and 2-III respectively. 


Key to Species of Culex (Culex) 


1. Paddles with medial one-half conspicu- 
ously brown-pigmented; without acces- 
sory seta on paddle (Fig. 56). 

Sai ...C, squamosus 
Paddles without brown. pigment: accessory 
seta of paddle present................. 2 

2. Seta 1 on segments III—VI simple or two- 
forked, never a well-developed tuft (Fig. 
i} ....C. sitiens 

Seta 1 on segments II-VI a well-dev eloped 
tuft of three or four branches..................3 
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3.Seta B-IV a large tuft of five to eight 
branches; setae C-III—VI six- to fourteen- 
branched (Fig. 58)-........C. annulirostris 


Seta B-IV only two- or three-branched; 
setae C-III-VI three- or four-branched.... 
C. fatigans 


Culex (Culex) squamosus (Taylor) 1914 
Fig. 56 


DIAGNOSIS. — Readily 
other New Guinean species of Culex in having 


separated from all 


the medial one-half of the paddle pigmented 
a dark brown. 

CEPHALOTHORAX. — Postocular: 1 
three- or four-forked; 2 small, three-forked; 3 


small, 


medium, two- to five-forked. 
Anterothoracic: 4 medium, three- to five-forked; 
5 medium, two- to four-forked; 6 small, two- 
forked or occasionally three-forked; 7 medium, 
two-forked or simple. 
Dorsal: 8 medium, one-third length of trumpet, 
four-branched or occasionally three-branched. 
Supra-alar: 9 small, three-forked. 
Metanotum: 10 long, eight-branched; 11 me- 
dium, two-forked; 12 small, three- or four- 
forked. 
Trumpet: Fairly long, length about three times 
the greatest diameter of the meatus; tip greatly 
expanded, pinna about one-third the length of 
the trumpet; tracheoid portion fairly well de- 
veloped, dark pigmented. 
ABDOMEN.—Segment I: H small, simple; K 
medium, two-forked near base or rarely three- 
forked; L very small, three-forked near apex or 
occasionally two-forked; M very small, five- to 
eight-forked near base; Ss long, simple; T me- 
dium, two- or three-forked; U small, simple. 
Segment Il: A small, simple spine; B medium, 
two-branched; C small, four- to seven-branched; 
c’ small, simple, laterad of B in position; 1 
medium, two-branched or simple; 2 medium, 
two-branched or simple; 3 small, two- to five- 
forked; 4 medium, three-branched, rarely these 
branches may all be doubled so that seta appears 
to be six-branched; 5 minute, simple on this and 
all following segments. 
Segment III: A small, simple spine; B medium, 
two-branched; C long, plumose, five- to eight- 
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branched; Cc’ small, simple spine on this and all 
following segments; 1 medium, simple; 2 small, 
two- to five-forked tiear base; 3 represented only 
by its socket on this and segments IV and V; 
4 medium, four- or five-forked near base. 
Segment IV: A small, simple spine; B long, plu- 
mose, three-branched; C long, plumose, three- 
branched or occasionally four- or five-branched; 
1 medium, simple; 2 very small, two-forked; 4 
small, five-forked or occasionally four-forked. 
Segment V: A small, simple spine; B lang, plu- 
mose, two-branched or rarely simple; C long, 
plumose, two- or three-branched; 1 medium, 
simple; 2 small, five- to seven-forked near base; 
4 medium, two-forked or simple. 


T 





Fic. 56. Culex squamosus: dorsal aspect of right 
half of abdomen of male from Gamadodo, Papua. 








Segment VI: A small, simple spine; B long, two- 
branched; C long, simple or occasionally two- 
branched; 1 long, simple; 2 small, simple to 
four-forked; 3 absent; 4 small, simple or two- 
forked. 

Segment VII: A medium length, stout, plumose, 
three- to five-branched; B small, simple or occa- 
sionally two-branched; C small, two-branched or 
occasionally three-branched; 1 very small, three- 
to five-branched; 2 small, simple to four-forked; 
4 small, two-forked. 

Segment VIII: A medium length, stout, plumose, 
five- to eight-branched, usually six-branched; 
A’ small, two-forked near middle. 

Segment IX: v small, stout, simple spine. 
Paddle: Elongate oval; margin smooth; midrib 
dividing the paddle unequally, the lateral face 
a little wider than the medial face; medial face 
entirely dark-brown pigmented, the brown pig- 
ment extending somewhat less intensely into 
the apical third of the lateral face; terminal seta 
small, simple or rarely two-forked at apex; acces- 
sory seta absent. 

SPECIMENS EXAMINED.—The pupal exuviae 
of eight males and four females from Gama- 
dodo, WagaWaga, and KanaKope, Milne Bay, 
Papua. 


Culex (Culex) sitiens Wiedemann 1828 
Fig. 57 


Pupa partially described without figures by 
Edwards (1941: 417) and Taylor (1943: 99): 
Hill (1925: 73) and Buxton and Hopkins 
(1927: 79) included figures of the paddles 
and trumpets without accompanying descrip- 
tions. 

CEPHALOTHORAX. — Postocular: 1 medium, 
three- to five-forked; 2 medium, two-forked; 
3 long, two-forked. 

Anterothoracic: 4 long, three-forked or occa- 
sionally two-forked; 5 medium, two- or three- 
forked; 6 small, three-forked or occasionally 
simple or two-forked; 7 medium, two-forked 
or occasionally three-forked. 

Dorsal: 8 long, half length of trumpet, two- 
branched. 
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Supra-alar: 9 long, two-branched. 
Metanotum: 10 long, plumose, five-branched or 
occasionally two- to four-branched; 11 long, 
plumose, two-forked; 12 long, three-forked or 
occasionally two-forked. 
Trumpet: Fairly long, length about five times 
greatest diameter of meatus; tracheoid portion 
fairly well developed, dark-pigmented; pinna 
long, about one-third of total length of trumpet. 
ABDOMEN.—Segment 1: H small, simple; k 
long, two-forked near base; L small, two-forked 
near base or occasionally simple or three-forked: 
M small, five- or six-forked near base; s long, 





FIG. 57. Culex sitiens: dorsal aspect of right half 
of abdomen of male from Amsterdam Island, Dutch 
New Guinea. 
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simple or occasionally two-forked; T long, sim- 
ple or rarely three-forked near apex; U small, 
simple. 

Segment Il; A small, simple spine; B medium, 
two-branched; C small, four- to seven-forked; 
c’ small, simple, laterad of B in position; 1 me- 
dium, simple or two-forked; 2 long, two-forked 
near base or occasionally simple; 3 medium, 
four- or three-forked; 4 medium, five-forked 
or occasionally three-forked; 5 minute, simple 
on this and all following segments. 

Segment Ill: A small, simple spine; B long, two- 
branched; C long, three- or four-branched; C’ 
small, simple, placed mesad of C on this and all 
following segments; 1 medium, two-forked or 
occasionally simple; 2 small, three- to five- 
forked; 3 represented only by its socket on this 
and segments IV and V; 4 medium, five-forked 
or occasionally four-forked. 

Segment IV: A small, simple spine; B very long, 
exceeding posterior margin of segment V, three- 
branched; C long, two-branched or occasionally 
three- to four-branched; 1 medium, two-forked 
or occasionally simple; 2 small, simple or occa- 
sionally two- or three-forked; 4 small, three- to 
five-forked. 

Segment V; A small, simple spine; B very long, 
exceeding posterior margin of segment VI, two- 
branched; C long, simple or two-branched; 1 
very long, simple; 2 small, two- to four-forked 
near middle; 4 medium, two- or three-forked 
near base. 

Segment VI: A small, simple spine; B long, 
slightly plumose, two-branched; C long, simple 
or two-branched; 1 long, simple; 2 small, two- 
to four-forked; 3 absent; 4 small, two-forked. 

Segment VII: A fairly long, stout, plumose, 
three-branched or occasionally four-branched; B 
medium, simple; C medium, two-branched; 1 
small, three-forked or rarely simple or four- 
forked; 2 medium, two-forked or occasionally 
three-forked; 4 small, three-forked or occasion- 
ally simple or two-forked. 

Segment VIII: A fairly long, stout, plumose, 
eight-branched or occasionally three-branched; 
A’ medium, simple or two-forked. 
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Segment IX: v very small, simple spine on only 
30 per cent of the specimens examined. 
Paddle; Rounded, length not greatly exceeding 
width as in other species of the subgenus Culex; 
margin smooth; midrib dividing the paddle un- 
equally, the lateral face a little wider than medial 
face; terminal seta small, simple; accessory seta 
small, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of 25 males and 16 females from Hilimoi and 
KanaKope, Milne Bay, Papua, and Amsterdam 
Island, Dutch New Guinea. 


Culex (Culex) annulirostris Skuse 1889 
Fig. 58 


Pupa heretofore undescribed, although Bux- 
ton and Hopkins (1925: 79) included it in a 
key to the Culex pupae of Samoa and the New 
Hebrides and gave a figure of the trumpet. 

CEPHALOTHORAX.—Postocular: 1 medium, 
four- or five-branched; 2 medium, four-branched, 
range from two- to five-branched; 3 medium, 
four-branched, range from two to five. 
Anterothoracic: 4 medium, five-branched, range 
from two to six; 5 small, four- or three-forked; 
6 small, three-branched, occasionally two- or 
four-branched; 7 medium, two-branched. 


Dorsal: 8 long, over one-half the length of 
trumpet, two- to five-branched. 

Supra-alar: 9 small, two- to five-branched. 
Metanotum: 10 medium, ten-to twelve-branched, 
occasionally seven- to nine- branched; 11 me- 
dium, plumose, two-forked or occasionally three- 
forked; 12 medium, usually three-forked, range 
from two to six. 

Trumpet: Fairly long, length about five times 
greatest diameter of the meatus; tracheoid por- 
tion fairly well developed, dark pigmented; 
pinna a little more than one-fourth of the total 
length. 

ABDOMEN.—Segment I: H small, simple; K 
long, two-forked near base, plumose; L small, 
six- to eight-forked near middle, occasionally 
three- to five-forked; M small, seven- to eleven- 
branched; s very long, simple; T long, two- 
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forked near base or rarely three-forked; U small, 
simple. 

Segment Il; A small, simple spine; B medium, 
two-branched or rarely three-branched; C me- 
dium, six- to fourteen-branched; C’ small, sim- 
ple, laterad of B in position; 1 medium, two- 
forked or rarely simple; 2 long, simple; 3 small, 
five- or six-forked, rarely seven-forked; 4 me- 
dium, eight- to ten-forked near base, occasion- 
ally five- or six-forked; 5 minute, simple on this 
and all following segments. 

Segment Ill: A small, simple spine; B long, plu- 
mose, two-branched or forked near middle; Cc 
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FiG. 58. Culex annulirostris: dorsal aspect of right 
half of abdomen of male from Mios Woendi, Dutch 
New Guinea. 
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long, plumose, ten- to fifteen-branched, rarely 
less; C’ small, simple on this and all following 
segments mesad of C in position; 1 long, three- 
or four-branched; 2 small, two- or three-forked 
at apex, rarely five- to seven-forked; 3 repre. 
sented only by its socket on this and segments 
IV and V; 4 medium, six- to eleven-forked near 
base. 

Segment IV: A small, simple spine; B long, plu- 
mose, five- to eight-branched, rarely less; C long, 
plumose, five- to ten-branched, usually eight or 
nine; 1 long, four-forked near base, rarely three- 
or five-forked; 2 small, simple or occasionally 
two- to five-forked near middle; 4 medium, six- 
forked near base, rarely five- to eight-forked. 
Segment V: A small, simple spine; B long, plu- 
mose, two- or three-branched; C long, plumose, 
seven- to nine-branched, rarely less; 1 long, five- 
or six-branched; 2 medium, seven-branched, 
range from three to nine; 4 medium, three- or 
four-forked near base, rarely two-forked or 
simple. 

Segment VI: A small, simple spine; B very long, 
plumose, two-branched or rarely three-branched; 
C long, plumose, four- to eight-branched, rarely 
less; 1 long, six-branched, rarely five-branched 
or less; 2 medium, three- to five-forked; 3 ab- 
sent; 4 medium, two- or three-forked. 


Segment VII: A long, plumose, four- or five- 
branched; B fairly long, two-branched; C fairly 
long, four- or five-branched usually, range from 
two to six; 1 small, five- to eight-forked; 2 
fairly long, two-forked; 4 medium, four-forked, 
range from two to five. 

Segment VIII: A long, stout, plumose, six- to 
eleven-branched, usually eight-branched; A’ long, 
two- or three-forked near base, rarely four- 


forked. 

Segment IX: v small, stout spine. 

Paddle: Elongate paddle-shaped, widest point 
at about apical one-fourth; margin smooth, but- 
tress extending to the widest point; midrib 
dividing the paddle unequally, the lateral face 
somewhat wider than medial face; terminal seta 
small, simple; accessory seta small, simple. 
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SPECIMENS EXAMINED.—The pupal exuviae 
of four males and three females from Gamadodo 
and WagaWaga, Milne Bay, Papua, and Mios 
Woendi and Amsterdam Island, Dutch New 


Guinea. 


Culex (Culex) fatigans Wiedemann 1828 
(=quinquefasciatus Say 1823, of American 


authors ) 


The pupa of C. fatigans has received consid- 
erable attention but a complete description has 
not previously been published. Among those 
who have considered fatigans pupae to some 
degree are Banks (1908: 250), Cooling (1924: 
9), Buxton and Hopkins (1925: 301; 1927: 
83), Edwards (1941: 421), and Taylor (1943: 
101). 

CEPHALOTHORAX.—Postocular: | long, two- 
or three-branched; 2 medium, four-branched; 
3 long, two-branched. 


Anterothoracic: 4 long, five-branched; 5 me- 
dium, five-branched; 6 medium, two-forked; 7 
long, two-forked. 


Dorsal: 8 long, one-half length of trumpet, 
three-branched. 


Supra-alar: 9 medium, two- or three-forked. 


Metanotum: 10 long, six- or seven-branched; 
11 long, two- or three-forked; 12 long, three- 


forked. 


Trumpet: Fairly long, length about four times 
the greatest diameter of the meatus; tracheoid 
portion fairly well developed, dark-pigmented; 
pinna long, a little more than one-third of total 
length of trumpet. 


ABDOMEN.—Segment I: H small, simple; K 
long, two-forked; L small, two- or three-forked; 
M small, five-forked; s long, simple; T long, 
two-forked; U small, simple. 


Segment Il: A small, simple spine; B long, two- 
branched; C medium, twelve- to fourteen- 
branched tuft; Cc’ small, simple; 1 very long, 
two-forked; 2 very long, simple; 3 small, four- 
or five-forked; 4 medium, three- or four- 
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branched; 5 minute, simple on this and all fol- 
lowing segments. 

Segment III: A small, simple spine; B long, two- 
forked; C long, four-branched; Cc’ small, simple 
on this and all following segments; 1 medium, 
three-branched; 2 small, five-forked near middle: 
3 represented only by its socket on this and seg- 
ments IV and V; 4 medium, seven-branched. 
Segment IV: A small, simple spine; B very long, 
slightly plumose, exceeding the posterior mar- 
gin of segment V, two- or three-branched; C 
long, three- or four-branched; 1 medium, four- 
branched; 2 small, three- or four-forked near 
middle; 4 small, five- or six-forked. 


Segment V: A small, simple spine; B very long, 
exceeding the posterior margin of segment VI, 
slightly plumose, two-branched; C long, four- 
branched; 1 long, three-branched; 2 small, two- 
to four-forked; 4 medium, two-forked. 


Segment VI: A small, simple spine; B very long, 
exceeding the posterior margin of segment VII, 
two-branched or simple; C long, two- or three- 
branched; 1 long, three- or four-branched; 2 
small, three-forked; 3 absent; 4 small, simple 
or two-forked. 


Segment VII: A long, stout, plumose, three- to 
four-branched; B medium, two-branched or sim- 
ple; C medium, three- or four-branched; 1 small, 
four- or five-forked; 2 medium, two-forked; 4 
medium, two-forked. 


Segment VIII; A long, stout, plumose, nine- 
branched; A’ medium, two-forked near middle. 


Segment IX: v small, simple spine. 


Paddle; Elongate oval; margin smooth; midrib 
dividing paddle unequally, the lateral face 
slightly wider than the medial face; one specimen 
with a slight amount of black pigment at base of 
paddle; terminal seta small, simple; accessory 
seta small, simple. 

SPECIMENS EXAMINED.—The pupal exuviae 
of five females from Mios Woendi, Dutch New 
Guinea. 
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Directional Shift of Trade Winds at Honolulu 


CHESTER K. WENTWORTH! 


FOR MANY YEARS it has been known to those 
persons especially interested in weather con- 
ditions that a gradual shift of the direction of 
prevailing surface wind at Honolulu has been 
in progress. The data on which such a con- 
clusion can be reached are now sufficient to 
give a more complete picture of the shift, 
though they have not been made available in 
a uniform published form. The present paper 
has made use of data, partly published and 
partly unpublished, furnished by the Weather 
Bureau office at Honolulu. From 1905 to 1922 
the weather vane was on the Young Hotel 
Building, 121 feet above the ground and 26 
feet above the roof. Since 1922 the weather 
vane has been on the Federal Building, 99 feet 
above the ground and 17 feet above the roof. 
The former location is about 700 feet north- 
westerly from the latter and about 300 feet 
nearer the crest of the Koolau Range. The 
records show no indication of change due to 
the difference in location. 


The Hawaiian Islands are in a latitude zone 
dominated by northeasterly trade winds, as 
shown by the fact that over the past 40 years 
of record the winds in the northeast and east 
sectors at Honolulu have averaged about 81 
per cent of the total time in hours. Similar con- 
ditions are shown at various other stations but 
it is only at the Honolulu station that the record 
is of sufficient length and that the data are tab- 
ulated in a form which permits detailed presen- 
tation. 


The shift of the prevailing wind direction 
was first noted in published form by E. A. Beals 
in 1927 (The northeast trade winds of the 
North Pacific. U. S. Monthly Weather Rev. 


‘Geologist, Honolulu Board of Water Supply. 
Manuscript received May 23, 1948. 


55: 211-221). He showed that a shift from 
northeast toward east was then in progress. He 
discussed the possible influence of changes in 
value and position of high pressure areas north 
and east of Honolulu, as well as changes in 
ocean temperature. He concluded that the “true 
explanation is not at once apparent.” 

In 1938, in an unpublished manuscript 
(Wentworth, C. K. Geology and ground water 
resources of the Palolo-W aialae district ( Hono- 
lulu). Board of Water Supply, Manuscript Re- 
port, 274 pages; p. 29), the writer extended the 
tabulation by 5-year intervals and showed that 
the swing from northeast toward east continued 
until 1930 and appeared to slow down from 
1930 to 1934. Since there is no possibility of 
such a shift being continuous in one direction, 
it then appeared that a reversal might be im- 
minent. Only recently, in the course of further 
discussion of climatic data, the percentages of 
hours of wind in the northeast and east sectors 
for the years 1935 to 1946 were secured through 
the courtesy of the Weather Bureau office at 
Honolulu and the analysis was extended to in- 
clude the whole period from 1905 to 1946. It 
is now clearly shown that the anticipated re- 
versal has taken place. The 5-year moving 
average used as an index had, by 1944, returned 
from the extreme easterly position more than 
halfway to the apparent extreme northeasterly 
position suggested by the data for the period 
1907 to 1910 (Fig. 1). 

In order that the reader may evaluate the 
general picture presented here, some explana- 
tion of the method of analysis is warranted. 
The fundameatal data consist of a summarized 
record of wind in each of the eight sectors cen- 
tered at the four positions of north, west, south, 
and east, and the four intermediate (45°) posi- 
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ticns, of which northeast is one. The total of was only about 24. On the other hand, by about 
wind in each sector for each month is tabul.ted 1935 and for 3 or 4 years before and after, the 
both by miles and by hours, and is summarized percentage of northeast wind was only about 
in the same way for each calendar year. 22, and that of east wind had increased to 57. 
This study is based on the number of hours The annual percentages are shown graphically 
shown in the two sectors east and northeast, in Figure 2. 
since these two sectors, or one fourth of the The annual data are somewhat ragged, sug- 
whole wind rose, have accounted, over the 40- gesting that a number of minor factors are in- 
year period, for an average of about 81 per volved, but the general shift is nevertheless 
cent of the total time. It is evident that there clearly shown. In order to smooth out the 
is a strong central tendency in these two sec- lesser variations and combine the concentration 
tors, and the shift of trade-wind direction in of wind in the two sectors, the algebraic dif- 
degrees has been deduced by comparing the ference in percer-ages (east—northeast ) for each 
changing proportions carried in the two sectors. year has been tabulated and then a 5-year mov- 
For example, in the period of 2 or 3 years ing average computed. This average has been 
around 1908, the percentage of northeast wind _ plotted in Figure 1 with the point of the arrow 
by hours was about 56, while that of east wind placed at the middle year of the 5-year period. 











WwW WwW WW WwW 

& ° ° ° 5 
Ww 0 © 6S @ o 
2 2 2 2 2 WJ 
l i de , a oe 4 a ee’ " a ee Deceit 
| 
t ] 
t 1 
r 4 
[ / ] 
+1940 1940- 
+1930 1930 4 
[ ,; | 
t ] | 
t 1 
L ; 
+1920 1920 4 
t Wind at Honolulu ; 
[ Percent of Time j 
“i910 5-Year Moving AVErAGeS i910 4 
+ 40 10 20 fe) 0 10 20 30 40 | 

Northeast Excess Percentages East 


Fic. 1. Diagram showing changing wind directions at Honolulu from 1907 to 1945. Each arrow repre- 
sents the mean position for 5 years, recorded at the middle year, in terms of the excess of east wind over 
northeast wind, positive to right, negative to left. The attitudes of the arrows give approximate azimuths, 
the vertical being N 67.5 E. 
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Fic. 2. Graph showing changing proportions of east wind (bottom) and northeast wind (top), by 


the year, from 1905 to 1947. 
directions. 


This plotting gives a clear indication of swing 
but some angular scale is desirable. This has 
been developed by regarding the proportions 
of wind in the two major sectors (northeast and 
east) and in the two adjacent ones (north and 
southeast) as representing approximately a nor- 
mal curve of frequency distribution. By very 
approximate account of the changes in the lesser 
proportions with the change in the major, it 
has been developed that 10 units of change in 
the difference between northeast and east per- 
centages is roughly equivalent to 5 degrees 
change in direction of the prevailing wind or 
the central position. For the present purpose, 
and to give some sense of direction to the graph 
and the arrows as drawn, this relationship is 
sufficient, though rigorous calculations or actual 
measurements through a period of some years 
would possibly indicate a moderate error in this 
ratio of comparison and also might show that 
the ratio is not quite uniform throughout. 
The data represented in Figure 1 leave little 
doubt that a systematic shift is in progress and 
that it is cyclical in character. At the eastern 
extreme, the successive positions of arrows also 


The residue (blank) of less than 20 per cent includes all other wind 


suggest the swinging of a lesser cycle on the 
major one, a rather common state of affairs. 
Since the major cycle is not complete, any esti- 
mate that might be made as to period must be 
very rough. Perhaps we can go no further than 
to note that the three quarter-periods between 
the approximate points 1908—1920-1934-1942 
are 12, 14, and 8 years, suggesting a whole 
period of the order of 45 years. No basis is 
known for such a period and the writer desires 
only to state roughly the condition that is indi- 
cated by the data in Figure 1. 

The purpose of this note is to show that there 
is a definite, rather smooth, cyclical swing which 
will apparently complete one whole period from 
1908 within the 1950 to 1960 decade. To de- 
termine its cause will require more knowledge 
of other cycles than tke writer, or perhaps any- 
one else, now possesses. To determine its true 
period will of course require a much longer 
period of record, and the nature of the various 
wind patterns that enter to produce the fre- 
quency distribution cculd be better analyzed if 
a more detailed record could be obtained over 
a number of years. 














Atoll Vegetation and Salinity 


F. R. FosBerG! 


CORAL ATOLLS are flat rings of reef-rock and 
calcareous debris usually forming islets with an 
elevation of only a few feet above sea level. 
They are distributed throughout the tropical 
Pacific and Indian Oceans, except the eastern 
Pacific, with somewhat similar formations in the 
Adantic, principally in the Bahama Islands. 





Fic. 1. Northwest corner of Mili Atoll, Marshall 
Islands, showing a number of small islets. PHOTO- 
GRAPH BY LEONARD E. MASON. 


The great Pacific groups of atolls are such 
archipelagoes as the Tuamotus, Carolines, Mar- 
shalls, Gilberts, the Phoenix—Ellice group, and 
those scattered clusters and individual: islands 
collectively termed the Pacific Equatorial or 
Line Islands. The observations forming the 
basis of this paper were made on visits to all 
these groups, except the Phoenix—Ellice and 
Gilberts, as well as to the Austral Islands and 
to the essentially similar barrier reef islets 
around various high islands. 

Atolls are characterized by small floras with 
few endemic species and a preponderance of 
widely dispersed strand plants. The plant cover 
is a strand vegetation which is generally re- 
garded as very uniform and uninteresting. Ac- 
tually, however, this uniformity exists only in 
the minds of those who have visited very few 


Department of Botany, University of Hawaii. 
Manuscript received May 11, 1948. 


atolls or who have observed them only super- 
ficially. 

The major differences in vegetation are those 
between islands in dry and wet climatic belts. 
The driest atolls, such as Malden, Jarvis, How- 
land, and Baker, have a sparse desert-like vege- 
tation of a few grasses, herbs, and dwarf shrubs 
that contrasts strikingly with the luxuriant jun- 
gles on atolls in the central and eastern Caro- 
lines and southern Marshalls. 

Another important difference occurs between 
the vegetation of small or narrow islets and that 
of large land areas. The smaller the area of an 
islet the more extreme is the strand character 
of its vegetation, and the larger the area the 
more divergence is shown from this type. This 
divergence may be of different sorts, as in the 
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Fic. 2. Outer beach on Nomwin Islet, Hall Island, 
Caroline Islands, showing scrub vegetation, princi- 
pally Scaevola frutescens. PHOTOGRAPH BY F. R. 
FOSBERG. 
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extensive Lepturus—Messerschmidia savannah 
on dry Christmas Island, the dense moist forest 
of Nomwin, the tangled swamp on Ailing- 
lapalap, or the solid forest of a single species 
on isolated Vostok Island (Bishop Mus. Spec. 
Publ. 30: 19, 1936). 

On most atolls may be seen a very definite 
vegetational zonation. This varies on different 
atolls, but a certain order is usual, oriented con- 
centrically from the outer beach to the inner, 
or lagoon, beach. 

The outermost zone is a scrub, principally of 
Scaevola frutescens, reaching a height of 2-5 
meters and often mixed on its inner edges with 
Cordia subcordata and Soulamea amara. On very 
narrow islets and spits between islets this may 
extend the full width of the islet. In sandy soil 
Suriana maritima may be an important com- 
ponent. 

Next inward there is usually a halophytic 
forest zone of the tree heliotrope (Messer- 
schmidia argentea) and Pandanus. In some re- 
gions, as in the Marshalls and Carolines, Ter- 
minalia litoralis is commonly found in this 
forest. This is ordinarily a rather narrow belt. 

The greater part of the interior of an islet is 
usually occupied by a more mesophytic type of 
forest. At the present time on most atolls this 
is largely made up of coconut plantations, which, 
contrary to popular opinion, are not the natural 
vegetation of atolls but are planted by man. 
In places on the wetter atolls the coconuts are 
partly replaced by breadfruit trees which occa- 
sionally reach enormous size, towering above 
the coconuts and making a dense shade. Pan- 
danus is also common among the coconuts. 

Where scraps of the original vegetation of 
this zone remain they are found to be composed 
of such trees as Pisonia grandis, Pandanus spp., 
Ochrosia parviflora, Pipturus argenteus, Hibis- 
cus tiliaceus, Messerschmidia argentea, Calo- 
phyllum inophyllum, Barringtonia asiatica, Eu- 
genia sp., and others. On the drier islands the 
buka (Pisonia grandis) tends to be dominant. 

In the interior of this zone there are fre- 
quently swales, marshes, ponds termed “man- 
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Fic. 3. Interior of Hare Islet, Kapingamarangi 
Atoll, Caroline Islands, showing undergrowth in coco- 
nut—breadfruit forest, with ground cover of Steno- 
taphrum subulatum. PHOTOGRAPH BY F. R. FOSBERG. 


grove depressions” (see Fosberg in N. Y. Boz. 
Gard., Jour. 48(570): 128-138, 1947), or 
even fresh-water as on Washington 
Island. Here may be found sedges, grasses, 
and in the western Pacific, several plants of the 
mangrove formation. In the interior of this 
zone on the larger islands, the natives often 
excavate areas down to.the water table, fill 
them with vegetable debris which decomposes 
to a muck, and therein plant taro (Colocasia), 
puraka (Cyrtosperma), and other cultivated 
plants which do not thrive on the normal atoll 
surface. 


lakes, 





Fic. 4. 
by coconuts, showing sugar cane mixed with Cyrto- 
sperma chamissonis, Nukuoro Islet, Nukuoro Atoll, 


Large excavated puraka patch surrounded 


Caroline Islands. PHOTOGRAPH BY F. R. FOSBERG. 
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Fic. 5. Inner beach on Mejat’to Islet, Jaluit Atoll, 
Caroline Islands, showing Cordia subcordata tree and 
herbaceous vegetation. PHOTOGRAPH BY F. R. FOS- 
BERG. 


On the sandy inner shore, or lagoon beach, 
is a marrow strip of scattered trees such as 
Cordia subcordata, Hernandia ovigera, Termi- 
nalia catappa, Barringtonia asiatica, Thespesia 
populnea, and, in rocky places, Pemphis acidula. 
Here also are such sand-loving herbs as Vigna 
marina, Triumfetta procumbens, Thuarea in- 
voluta, etc. 





Fic. 6. Village scene on Ebon Atoll, Marshall 
Islands, showing Carica papaya, Crinum asiaticum, 
and other cultivated species. Papaya showing chlo- 
rosis. PHOTOGRAPH BY LEONARD E. MASON. 
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In general the indigenous flora of atolls is 
more meager to the eastward in the Pacific, 
richer in the west, as would be expected from 
the isolation of those in the east and the prox- 
imity of the western ones to large islands with 
their complex floras. 

The introduced flora, both wild and culkti- 
vated, is extremely limited. The wild introduced 
species are mainly shallow-rooted herbs. It was 
the cultivated flora that offered the original 
clue to the distribution of atoll vegetation. It 
was noticed that, though numerous species have 
been tried out, both by the plant-loving natives 
and by residents of foreign origin, relatively few 
of them have survived. Still fewer can be con- 
sidered successful even under the protection and 
cultivation of man. Those that survive, but are 
not especially successful, show, without excep- 
tion, signs of a severe localized chlorosis (yel- 
low coloring) of the type usually associated 
with excessive sodium, with resultant deficiency 
of assimilated potassium and a more general 
chlorosis possibly associated with deficiencies 
of other ions due, perhaps, to high pH. Lantana 
camara, ordinarily a most aggressive weed, is 
yellow and sterile where planted in the Marshall 
Islands. Even some of the species, such as the 
papaya, which survive and reproduce them- 
selves, are often chlorotic. Also these species are 
much more successful toward the center of an 
islet where the salinity is naturally lower. Very 
few of the introduced plants, excepting those 
which are themselves strand plants with a tol- 
erance toward high salinity, or those which are 
shallow-rooted, thus living in the upper layers 
where the salt is to some extent leached out by 
rains, have succeeded in becoming naturalized. 

That there is a high water table in this type 
of island is shown by the numerous wells only 
a few feet deep, dug by the natives. The water 
is ordinarily more or less brackish. Hence it 
is not reasonable to suppose that the sparseness 
of woody vegetation of the drier islands is due 
to actual physical lack of water, since the tree 
roots can undoubtedly go down to the water 
table. Physiological dryness resulting from high 








92 


salinity is doubtless the limiting factor. This 
would be mitigated in direct relation to the 
amount of rain that falls on the island and to 
the distance that water has to diffuse 
through the porous limestone and debris making 
up the island. Mesophytic conditions would 
exist in direct proportion to the predominance 
of outward flow of fresh water over the inward 
diffusion of salt. The pattern of the distribu- 
tion of vegetation in relation to the general 


salt 


rainfall and to the land area of an islet is exactly 
what would be expected on this basis; the more 
mesophytic types of vegetation exist in the 
interiors of larger islands in relatively rainy 
regions. Native agriculture is a reflection of 
this also. Coconut and breadfruit culture is 
more or less coincidental with the inner, more 
mesophytic, and the excavated taro 
patches are found in the interior, least brackish 
locations and are absent on the driest islands. 
On very dry islands there is no agriculture. 

The distribution of herbaceous seed plants, 
general wherever there is sufficient sunlight, is 
a reflection of the leaching of the salt from the 
upper layers. Ferns are found only in the shade 
of the mesophytic forests. 


forest, 


The few mangroves found on atolls, again, 
reflect the same pattern. Bruguiera conjugata 
and Lumnitzera coccinea, which are found on 
high islands toward the inner edges of the 
mangrove swamps where the salinity is less, 
are on atolls in the brackish mangrove depres- 
sions, while the Rhizophora and Sonneratia, 
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which grow on the seaward sides of the swamps, 
are found on atolls on the highly saline shores 
of lagoons and in swamps with direct tidal 
channels. 

Further support for this principle is found 
in the flora and vegetation of elevated atolls 
and reefs. Here, even with a small degree of 
elevation, the flora shows a marked increase in 
number of species and vegetation becomes more 
mesophytic. This is demonstrated in the slightly 
raised portion of Anaa Atoll, the more strongly 
raised Henderson Island, the high platform of 
Makatea Island, as well as in the jungle-covered 
limestone plateaus and cliffs of the Marianas 
and the southern Palaus. The salt would nat- 
urally be largely leached out in these situations. 

Summary: The atoll flora, both native and 
introduced, is restricted to such species as can 
tolerate considerable salinity. The vegetation 
is controlled by the salinity of the ground water. 
The fresh water of an atoll islet exists in the 
form of a very shallow Ghyben-Herzberg lens, 
with its freshness directly proportional to the 
product of the rainfall and the distance from 
the beaches. The vegetation, as a result, is meso- 
phytic in relation to the same factors, tending 
to be most luxuriant and arborescent toward the 
center of large islets in wet regions, and more 
sparse, desert-like, and predominantly herba- 
ceous or dwarf-shrubby on beaches, spits, and 
small islets in climatically dry areas of the 


ocean. 











Further Notes on Cirripeds from the Ogasawara Islands 


Huzio UTINOMi’ 


IN AN EARLIER PAPER (Hiro, 1939) I described 
three interesting species of cirripeds (Smiliam 
boninense Hiro, Pachylasma ecaudatum Hiro, 
and Balanus kriigeri Pilsbry) which had been 
collected by the late Dr. Hayato Ikeda in the 
Ogasawara (Bonin ) Islands. The present paper, 
which deals with new material of his collection 
from the same locality, received recently through 
the courtesy of the Honorable Professor H. Oh- 
shima and Dr. S. Miyake, of the University of 
Kyusyu, may be regarded as a supplement. The 
material consists of five species, one of which 
seems to be new to science. 


I am greatly indebted to the gentlemen men- 
tioned above for placing the late Dr. Ikeda’s 
collections at my disposal. 


Calantica (Paracalantica) ikedai 
subgen. et sp. nov. 


Figs. 1, 2 


Capitulum with 11 valves, much compressed, 
scalpelliform-triangular and covered with a 
smooth, yellowish cuticle; occludent margin 
nearly straight and parallel to long axis of 
capitulum, carinal margin oblique to the latter. 
The 11 valves with apical umbones except a 
pair of scuta, white, wholly calcified, closely 
fitting, with fine growth lines. 

Scutum triangular, nearly as high as broad 
(ca. 6 mm. long and wide), with umbo slightly 
incurved at upper one-fifth of occludent mar- 
gin; occludent and tergal margins nearly straight 
and basal margin evenly convex. 

Tergum elongate, triangular, about three 
times as long as wide (ca. 12 mm. long and 3.5 
mm. wide), oblique to long axis of capitulum, 

The author's name was formerly Fujio Hiro. Seto 
Marine Biological Laboratory, University of Kyoto, 


Sirahama, Wakayama Pref., Japan. Manuscript re- 
ceived July 13, 1948. 


with nearly straight margins, end not reaching 
base of capitulum. (Its apex is partially dam- 
aged but probably bears the umbo at its pointed 
end, from which a slight ridge runs to the base. ) 
Occupying the whole space between scutum and 
carina. 

Carina extremely long (ca. 16 mm. long and 
2 mm. wide), nearly straight and sharply 
pointed at end projecting beyond apex of ter- 
gum. Dorsal roof strongly arched along medial 
line, sides rather narrow. Basal end reaching 
upper level of subcarina. 


Rostrum prominently large, pyramidal, about 
twice as high as broad (ca. 6.5 mm. long and 
3.2 mm. wide), and projecting outwards; upper 
or inner surface slightly hollowed out with a 
medial, narrow, deep groove and bordered on 
each side by a low lateral rib. Basal margin 
strongly concave. 

Rostral latus obliquely triangular, very large, 
about two and one-half times as wide as high, 
with blunt apex toward rostrum. Basal margin 
occupying more than half of the basal breadth 
of capitulum. 

Upper latus and inframedian latus absent. 

Carinal latus smallest of all valves, obliquely 
triangular, with apical umbo which curves to- 
ward scutum and overlies its baso-lateral mar- 
gin. Strong broad rib along scutal margin from 
apex to basal angle, which is overlaid by the 
rostral latus. Valve thus occupying narrow 
space between scutum and subcarina below 
tergum. 

Subcarina much stronger than rostrum, horn- 
like, strongly projecting beyond carinal margin, 
with incurved apex, from which two small ribs 
extend along inner margin on each side. Length 
ca. 8 mm. and breadth ca. 3 mm. Baso-scutal 
angle attached closely to baso-carinal angle of 
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Fic. 1. 
portion of scutum, < 6; c, rostrum in upper view, X 6; d, complemental male in lateral view, 30; e, the 
same in upper view, < 30. 


rostral latus just below carinal latus; thus basal 
margin occupies less than one-half of basal 
breadth of capitulum. 

Peduncle a little shorter than capitulum, 
tapering downwards and densely covered with 
somewhat large, strongly imbricating, white, 
calcified scales. Scales invested by yellowish 
cuticle except for disintegrated apices, rather 
broad, becoming club-shaped toward base of 
peduncle; row extending downwards longitu- 
dinally from point of junction between ros- 
tral latus and subcarina noticeably larger than 
elsewhere. 

Mouth parts: Labrum concave, without teeth. 
Palpus elongate, with long bristles along some- 
what rounded extremity. 

Mandible with four teeth, second smallest, 
and rounded lower angle slightly pectinated. 

Maxilla I with spines of three different sizes; 
two spines on upper angle are largest, those on 
middle somewhat shorter and slender, shortest 
ones on the strongly protruded lower angle. 
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Calantica (Paracalantica) ikedai subgen. et sp. nov.: a, specimen in lateral view, X 3; 6, umbonal 


Maxilla II roughly quadrangular, with bristles 
on entire edge. 

Cirri ordinary in segmentation and armature; 
both rami of each cirrus subequal in length, 
segments a little longer than wide and bearing 
five pairs of ventral bristles and one long and 
two short dorsal bristles at the distal angle. Pro- 
topodites robust. The numbers of segments of 
the cirri are as follows: 


I II Ill IV V VI 
1315 1416 1716 2120 2020 2021 
Caudal appendage uni-articulate, a little 


longer than one-half the length of lower seg- 
ment of protopodite of cirrus VI, terminating 
in a brush of a few short bristles. 

Penis extremely short, about as long as pro- 
topodite of cirrus VI, very feebly annulated, 
provided with fine hairs distally. 

One complemental male is present in the 
usual position in front of the adductor scutorum 
muscle. Although it has the typical appearance 
of the male of the genera Calantica and Smilium, 
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FiG. 2. Calantica (Paracalantica) ikedai subgen. et sp. nov.: a, mandible, & 125; 6, maxilla I, & 125; ¢, 
maxilla II, & 55; d, lower part of cirrus VI, with penis and caudal appendage, 30. 


consisting of a large capitulum with six valves 
and a short peduncle, it differs somewhat. Of 
the valves, two scuta, one rostrum, and one 
carina are extremely large and triangular, while 
two terga are rather rudimentary and oval in 
outline. The carina is not visible from outside, 
in situ, being situated basally below the scuta. 
The peduncle is wholly buried in the cuticle 
of the hermaphrodite. It is about 1 mm. long 
and 1.3 mm. wide. 


Measurements in mm.: 


Length of capitulum.... 17 
Length of peduncle.......... peilesiialenanaiela 
Basal breadth of capitulum.................... 8 


Locality: Ogasawara Islands. Depth unknown. 
One specimen on a gorgonian stem. Aug. 1, 
1938, Ikeda Jeg. 


Remarks: The general outline of this cirriped 
is more like that of the genus Sméliwm than that 
of Calantica, the capitulum being not Mitella- 
like but Scalpellum-like in form. However, the 
upper latus is entirely lacking, a condition not 
dependent entirely on accidental reduction be- 
cause of its special environmental location. The 
upper whorl of valves consists of the paired 
scuta and terga, and a closely fitting carina, the 
tergum occupying the whole of the space be- 
tween the scutum and carina, as in Calantica; 
the lower whorl consists of only two pairs of 
latera, a rostrum and a subcarina, all being well 
developed. The scutum is triangular in form as 
in Calantica, but has the subcentral umbo. The 
subcarina is extraordinarily larger than the ros- 
trum, instead of being somewhat smaller as in 
Calantica. The peduncular scales are wholly 
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calcified, and compactly imbricate as in Mitella 
and also Scillaelepas. The complementaf male 
bears the rudimentary terga, though the general 
features are somewhat similar to those of Calan- 
tica as well as of Smilium. These peculiarities 
seem to me to justify the institution of a new 
subgenus, Paracalantica, under the genus Calan- 
tica Gray, for this cirriped. As I have only a 
single specimen at present I do not venture to 
separate it generically from the latter genus. 
The subgenus Paracalantica is diagnosed as fol- 
lows: 

Scalpellidae with a capitulum of 11 valves 
forming two whorls; upper whorl comprising 
paired scuta, terga, and a carina, the tergum 
occupying the space between scutum and ca- 
rina; lower whorl comprising two pairs of 
latera, a rostrum, and a subcarina. Subcarina 
and rostrum very large, high, the former 
stronger than the latter. Scutum with umbo 
subcentral; umbo apical in remaining valves. 
Peduncle with imbricate scales. Male with a 
capitulum, comprising four large valves and 
rudimentary paired terga, and a short peduncle. 

In the reduction in the number of valves as 
well as in the peculiar habitat, this cirriped 
seems to be somewhat allied to Smilium hypo- 
crites Barnard (1924). The specimen is com- 
pletely overgrown by the coenenchym of the 
gorgonian and by the polyps, which contain 
abundant spicules, as well. However, this cir- 
riped in no way indicates such reduction in the 
size of all valves as is shown in S. hypocrites, 
which, according to Barnard, is “a true Smilium 
in process of simplification owing to its pro- 
tected habitat.” It is thus doubtful whether his 
species is to be placed in the same group as 
the present species. 


Trilasmis (Trilasmis) eburnea Hinds 


This curious cirriped has occasionally been 
found attached to spines of echinoids from the 
Malay and Hawaiian Archipelagoes. The speci- 
men examined here measures about 4 mm. in 
length of capitulum, 2.5 mm. in breadth of 
capitulum, and 1.3 mm. in length of peduncle. 
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This is the second record of its occurrence in 
our territory, since I have recorded it once fiom 
off Tonda near Seto (Hiro, 1937). 

Locality: N. 27°16’, E. 140°55’, southwest 
of Titi-zima, 500 fathoms. One specimen on 
a spine of the sea urchin Pseudoboletia sp., Aug 
1, 1938, Ikeda Jeg. 


Balanus (Chirona) kriigeri Pilsbry 


This species was recorded from the Ogasa- 
wara Islands (Hiro, 1939). The present ma- 
terial consists of two specimens attached to 
spines of a sea urchin, together with the fol- 
lowing two barnacles. One of them measures 


about 10 mm. in carinorostral diameter and 
mm. in height. 


Balanus (Solidobalanus) hawaiensis 
Pilsbry 
Fig. 3 

This species was first described by Pilsbry 
(1916) on specimens attached to spines of 
the sea urchin Phyllacanthus thomasi Agassiz, 
taken from the Hawaiian Islands at a depth 
of 21-222 fathoms. Since then there has been 
no record of its occurrence whatever. The pres- 
ent specimens agree well with the description 
and figure of Pilsbry. This cirriped, together 
with Balanus pseudauricoma, found on the sea 
urchins is adequately shown in the photographs 
appended to Ikeda’s paper on the host sea 
urchin (1939: pl. 7,8). 

The specimens are very small, conical, white, 
and tinged with some pink or light reddish- 
purple transverse stripes. The wall is provided 
with prominent ribs on each compartment, the 
carina and latera having two strong ribs, the 
carinolatera a single one, and the rostrum two. 
The interval between the ribs is broadest and 
deepest in the lateral compartments. The radii 
are wide, transversely striped, and their oblique 
summits are usually ribbed because of the up- 
turned, prominent growth lines. The alae have 
straight, smooth, and nearly level summits. The 
orifice is wide and quadrangular. 

The opercular valves differ somewhat from 








west 


Aug. 


ma- 
1 to 
fol- 
ures 


id 7 


sbry 
; of 
Ssiz, 
pth 
een 
res- 
rion 
ther 

sea 
phs 


sea 


Lite, 
ish- 
ded 
the 
the 
wo. 
and 
adii 
que 
up- 
ave 


The 


om 





Cirripeds from Ogasawara—UTINOMI 


the original description, but the difference is 
probably unimportant. The tergum seems to be 
more narrowly elongate than in the Hawaiian 
specimens, and nearly akin to that of Balanus 
auricoma Hoek, but there is no doubt that they 
are specifically distinct in other respects. 

The mouth parts agree in all particulars with 
the description of Pilsbry. The same is also 
established as regards the cirri. 


Measurements in mmi.: Specimens 
A BC D 
Carinorostral diameter........6.0 5.8 5.3 4.9 
PE pccemcetidnins eee re 3.4 3.8 2.5 2.6 


Locality: N. 26°40’, E. 140°55’, southwest of 


FIG. 3. 
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Titi-zima, 70-80 fathoms. Twenty-four speci- 
mens on spines of the sea urchin Compsocidaris 
pyrsacantha \keda, together with B. pseudauri- 
coma and B. kriigeri. 


Balanus (Solidobalanus) pseudauricoma 
Broch 


Fig. 4 


This species has heretofore been recorded by 
Broch (1931) from the Menado Bay, Celebes, 
and west of Nagasaki (N. 32°25’, E. 128°33’) 
at a depth of 400 to 500 m. The present speci- 
mens may be referred to this species, though 
some slight differences are found to occur. 





Balanus hawaiensis Pilsbry: a, specimen in upper view, X 8; 4, outer side of scutum, X 24; ¢, 


outer side of tergum, 24; d, inner side of scutum, 24; e, inner side of tergum, 24; f, mandible, x 187; 


g. maxilla I, & 187. 
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Fic. 4. Balanus pseudauricoma Broch: a, outer side of tergum, * 15; 5, outer side of scutum, 
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15; ¢, 


inner side of tergum, 15; d, inner side of scutum, X 15; e, labrum, 62; f, mandible, & 50; g, maxilla 


I, X 50; 4, distal part of penis, 50. 


The compartments are smooth, wholly glossy 
white, without any colored stripes, but in 
younger specimens tinted with pink color all 
over. They are thick, solid, and finely ribbed 
longitudinally on the inner face. The base is 
radially ribbed, but not porous. 

The scutum has plain growth lines, widely 
separate, and exhibits no longitudinal striation; 
Broch found delicate, though distinct, longi- 
tudinal striation in the median part of the 
scutum on his specimens. This character is, in 
my opinion, of little value, as it is often found 
in other cirripeds. The articular ridge is absent. 
There is a faint indication of a pit for the ad- 
ductor muscle, as a small rounded depression, 
though it is sometimes lacking. There is, how- 
ever, no distinct pit for the lateral depressor 
muscle, although Broch recognizes its presence. 


The tergum exhibits a shape similar to that 
of Broch’s specimen. It has a shallow and wide 
furrow running from the apex to the end of the 
spur; according to Broch, however, “no spur 
fasciole or furrow but a narrow and distinct 
furrow runs parallel with the scutal margin 
limiting the spur area.” 

In both of the valves, the upper part of the 
inner face is usually roughened with many 
tubercles. The occludent margin of the scutum 
and the carinal margin of the tergum are some- 
times colored pale orange. 

The mouth parts exhibit all the peculiarities 
of B. pseudauricoma, especially the labrum, 
which has a very shallow notch and on each 
side of it seven or eight obtuse teeth (accord- 
ing to Broch, four or five) arranged irregularly. 
The mandible has five teeth of which the second 
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and third are bifid, and the fifth is rudimentary. 
Maxilla I has a distinct but narrow notch. 


The cirri have the following numbers of seg- 
ments in their rami: 

I II Ill IV Vv VI 
' 2a ts oa 2a RPT 
On the whole the numbers of segments are 
much larger than those of Broch’s specimen, 
but the other characters agree with his descrip- 
tion. 

Although some differences, mentioned above, 
are found between the present specimens and 
Broch’s psewdauricoma, these seem to be so small 
and of such subordinate importance as to be 
insufficient for a specific separation. 


Measurements in mm.: Specimens 
A BCD 
Carinorostral diameter........ 6.7 6.1 5.9 5.4 
EE» ceptnetotcacusneienerniciatel 4.0 4.0 48 3.2 


Locality: The same as given for B. hawaiensis. 


Ten specimens. 


9 9) 
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NOTES 


Range Extension of the File Fish Monocanthus melanoce phalus 


On June 9, 1948, a “kawakawa” (Euthynnus 
yaito Kishinouye) was caught from surface 
waters three miles south of Makapuu Point, 
Oahu, Hawaii. The stomach of this fish was 
removed and the content preserved in 7 per 
cent formalin solution. Eleven identical fish of 
the family Monocanthidae were included in the 
stomach content. The least damaged specimen 
was identified as a young Monocanthus melano- 


cephalus Bleeker. 

Available literature indicates that this species 
of fish is known from East Indian waters aud 
through the tropical Pacific as far east and north 
as Johnson Island. This is the first record of its 
occurrence in Hawaiian waters. — James P. 
Welsh, Division of Fish and Game, Territorial 
Board of Agriculture and Forestry, Honolulu, 
Hawaii. 


News Notes 


Beginning with the current year new mem- 
bers of the Board of Editors of Pacific Science 
will serve for a term of three years. It is felt 
that such a system will insure both a desirable 
continuity and a healthful change of personnel. 
With this issue we welcome the following new 
members to the Board: Robert W. Hiatt, G. L. 
Kesteven, Luna B. Leopold, J. P. Martin, and 
John J. Naughton. 


In Gardens of Hawaii—A book “intended 
for use by amateurs as a floral guide to Hawaii, 
chiefly plants found at warm low altitudes,” is 
the characterization given by the author. Bot- 
anists and other biologists will also find it use- 
ful, however. A total of 2,020 species of plants 
is covered, 600 of them illustrated. Those in- 
cluded are primarily ornamental and food plants, 
introduced from all parts of the world. Ferns 
and their allies, gymnosperms, and angiosperms 
are treated. Keys to genera are included. Addi- 
tional features are the calendar for the flower- 
ing time of some of the best known ornamentals 
and color keys to the flowers and fruits of many 
of the species. Native Hawaiian names and 
legends are included where these are known. 


NEAL, MARIE C. In Gardens of Hawaii. 805 p., 312 
figs. Bernice P. Bishop Museum, Honolulu, 1948. 
Price $8.00. 


Conservation in Micronesia—(A report on 
two conferences held under the auspices of the 
Pacific Science Board in Honolulu, T. H., and 
Washington, D.C., in April and May 1948.) 
Compiled by Harold J. Coolidge, Executive 
Secretary, Pacific Science Board. 70 p. National 
Research Council, Washington 25, D.C. Price 
$1.00. 

This important compilation presents some of 
the plans for conservation of the flora and 
fauna, as well as of the human inhabitants and 
their cultures, in the Trust Territories of the 
Pacific, together with both general and specific 
recommendations for achieving this conserva- 
tion made by participants in the two conferences 


The following publications of the Natural 
Resources Section, General Headquarters, Su- 
preme Commander for the Allied Powers, have 
been received. Each report includes a list of all 
those published, their distribution, and rules for 
obtaining them. 


Canned Crab Industry of Japan. Report No. 109. 52 
p., 17 figs. 

Reconnaissance Soil Survey of Japan. Kanto Plain 
Area. Report No. 110-A. 72 p., 1 fig., 1 pl. 9 
maps. 

English-Japanese Terms. Mining and Petroleum In- 
dustry. Report No. 111. 52 p. 
Lignite in Japan. Report No. 112. 

1 map. 

Mining Practices at Matsuo Pyrite Mine Japan. Re- 
port No. 114. 40 p., 2 figs. 

Asbestos Resources of Japan. Report No. 115. 36 p., 
4 figs., 1 pl. 


22 figs., 
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